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ABSTRACT 


“Explosive evolution” has considerable interest for stratigraphic paleontologists, 
taxonomists and geneticists. Those Pennsylvanian gastropods which may be called 
loxonematoid seem to show such explosive evolution to a remarkable degree. Many 
of them are small enough to escape destruction by the drill bit and hence may even- 
tually prove to be of value for subsurface correlations. The most abundant of these 
simulate as adults the form of Zygopleura Koken and of late years have been referred 
to that genus by common consent. It is shown, however, that their early ontogeny 
is fundamentally different from that of Zygopleura, and accordingly that they are not 
properly referred to that genus of which they are merely homeomorphs. The early onto- 
genetic history of the Pennsylvanian zygopleuroids is recorded in a very distinctively 
sculptured nucleus. This same nucleus points to a similar ontogeny in many other 
forms some of which as adults depart widely in form and ornamentation from the 
zygopleuroids. Just as different ontogenies are held to separate the Pennsylvanian 
zygopleuroids from homeomorphic Triassic Zygopleura, so identical early ontogenies 
are held to unite phyletically (and therefore taxonomically) forms that may be very 
different as adults. The genera Pseudozygopleura, Helminthozyga and Cyclozyga are 


Pyrgozyga, Leptozyga and Stephanozyga which with the typical subgenus compose the 
Pseudozygopleurae and the sub-genera Plocezyga and Hyphantozyga which with the 
typical subgenus make up the Hemizygae are proposed and defined. The whole are 
united in the new sub-family Pseudozygopleurinae, here defined, and referred to the 
Loxonematidae Koken. The evolutionary trends within the Pseudozygopleurinae are 
discussed and the derivation of the sub-family is suggested. 

Explosive evolution in the Pseudozygopleurinae is not confined to the larger 
taxonomic units but is also expressed in a large number of species, many of which may 
be found within very narrow stratigraphic units. The significance of the latter fact is 
discussed. Fifty-six species, fifty-four of them new, are described and figured. 

A columnar section of the St. Louis Pennsylvanian outlier from which the col- 
lections were made is presented with correlations. 


INTRODUCTION 


Professor Schuchert’s term “explosive evolution” is very descrip- 
tive of the tremendous multiplication of species and groups of higher 
taxonomic rank that seems to have suddenly occurred from time to time 
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in various lines of descent. The ammonites of the Mesozoic are a classic 
example. Such rapid evolution has a three-fold interest for paleontol- 
ogists. It provides a multitude of short-ranging forms useful as guide 
fossils; it affords a means of testing morphological criteria used in taxo- 
nomy; and it presents a tremendously interesting problem in evolution. 

Many zones in the American Pennsylvanian strata afford a host 
of small gastropods in which there’is a most confusing array of species. 
Even scores of closely similar species are associated in a relatively thin 
layer as though they had lived together. Although a similar array is 
occasionally met with under diversified ecological conditions in existing 
seas and oceans, such remain largely unknown to all but the most pains- 
taking collectors. 

Just as this modern fauna of tiny forms remains unobserved by the col- 
lector who does not search minutely amongst the fronds of the littoral 
vegetation, or wash and examine microscopically dredgings from deeper 
waters, so are many of these fossil forms unknown to the paleontologist 
working an outcrop with hammer and chisel intent upon only the more 
familiar and conspicuous fossils. Nevertheless among these minute 
forms are to be found many of the most interesting and significant fossils. 

That such a host of forms has remained so long largely unknown 
is not necessarily the fault of the field paleontologist. His purposes are 
generally largely stratigraphic and he is primarily intent on finding 
previously known and described guide fossils. Again, the nature of the 
strata are only locally of such a character as to yield these smaller fossils. 
And finally, given the intent to study a fossil fauna completely and the 
comparatively rare combination of lithology and preservation that are 
requisite, the required technique of collecting and preparing has until 
recent years been actually practiced by only a few. 

After the economic value of micropaleontology was realized by the 
petroleum industry, micropaleontological technique was not only highly 
developed but became apart of the equipment of many. To the paleon- 
tologist the washing of shales, shale partings, the decomposition products 
of limestone and even of the friable weathered rock itself are the literal 
as well as the technical counterpart of the marine zodlogist’s dredge 
washings and are yielding similar results. The marine zodlogist may 
study the life he washes from the sediments of our oceans of to-day; 
the paleontologist may study likewise the remains of life he washes from 
the sediments of the oceans of the past. 

Due to their obvious utility in subsurface correlations the for- 
aminifera and ostracoda have chiefly claimed the attention of micro- 
paleontologists and although minute gastropods are frequently met with 
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in washings from well samples they have been totally neglected. The 
limited discussion of the small gastropods in the literature is the work 
of paleontologists having less immediate economic objectives and com- 
monly has to do with the more conspicuous forms only. It seems proper 
to remark here that there can be little doubt that gastropods small enough 
to escape destruction by the drill will become economically useful in 
exact proportion as they become known and specifically identifiable and 
as their stratigraphic range becomes established. This paper will deal 
exclusively with one group of such gastropods that not only has many 
microscopic species, but which seems to be undergoing an amazing ex- 
plosive evolution that should lend itself admirably to the development 
of zone fossils. The members of this group are moreover, at least locally, 
amongst the most abundant gastropods of Pennsylvanian strata. It is to 
be regretted that the collections on which these studies are based are 
from a stratigraphic range too short to establish limits for any of the 
species, or to lend the confirmation of the time element to the taxonomic 
ideas suggested. It is hoped, however, that they will form a systematic 
foundation upon which the more usefyl complete structure can later be 
erected. 

This paper will deal largely with some of the slitless, high-spired 
gastropods of the Pennsylvanian that in a broad way may be called 
loxonematoid, that is, which display characters that unite them super- 
ficially at least with the genus Loxonema Phillips. These characters 
are a high, many-whorled spire, an imperforate base and a more or less 
sinuate outer lip. While at the very first such species as were known 
were placed in various genera, some of which are now known not to ex- 
tend back beyond the Tertiary, nearly all of them came in time to be 
referred to Loxonema. Then Aclisina De Koninck became a catch-all for 
such of them as had revolving ornamentation until Mrs. Longstaff (form- 
erly Miss Donald) in a beautiful piece of work(2)' put that genus on a firm 
footing. After Koken defined the genus Zygopleura in 1892 (3, b) all 
species ornamented throughout with transverse costae were transferred 
thereto. This left a group of more or less unornamented shells, the sys- 
tematic position of which has been quite doubtful. Some still stand in the 
literature referred to Loxonema in spite of the fact that Mrs. Longstaff(4) 
has shown that genus to possess characters that should exclude these 
Pennsylvanian forms. And yet what to do with them has indeed seemed 


"Numbers refer to articles listed in the Bibliography at the end of the paper. 


| 
| 

; 

a 


4 J. BROOKES KNIGHT 


a difficult problem. Some of them will probably find place with Strep- 
tacis Meek; some will be further considered here. It seems highly im- 
probable that Loxonema in the strict sense continued into the Carbon- 
iferous. 

Gastropods are truly a difficult group for the paleontologist. The 
natural classification is based primarily on soft parts, which are of course 
unavailable and which are reflected in the shell only to a minor degree. 
The paleontologist then, being without much morphological data must 
give special attention to ontogeny that is shown in the shell. When the 
ontogenetic record is clear it is of the first importance as evidence of 
relationship. However, here again are often practical difficulties. The 
apical portion which shows the early ontogeny of a gastropod shell is 
rarely well preserved, and if preserved is commonly too simple to be of 
much significance. Nevertheless when well preserved and distinctive 
nuclei are available they are of highest value in interpreting the taxono- 
mic relationship of the forms that possess them. 

I have been fortunate enough to find in the Pennsylvanian outlier 
at St. Louis, Missouri, two distinct but stratigraphically adjacent shale 
zones in thich the preservation of the smaller molluscs is exceptionally 
fine, and by dint of washing large quantities of the shales have succeeded 
in collecting a great number of beautifully preserved specimens. Not only 
do some specimens of most of the species of gastropods in the collection 
retain nuclei with all details preserved but an astonishingly large number 
of them from these and one other zone retain their color markings. 
This abundant and beautifully preserved material has enabled me to 
solve some heretofore perplexing taxonomic problems and serves to 
illustrate again the value of nuclei for indicating relationships and the 
dangers of relying too exclusively on adult morphology. 

My collections are all from the fairly large outlier of Pennsylvanian 
strata in the city and county of St. Louis, Missouri, a collecting ground 
for some of the earlier workers in Pennsylvanian paleontology but one 
sadly neglected for over sixty years. The section ranges stratigraph- 
ically from a basal sandstone just below the underclay of the Bevier 
coal of the Cherokee formation up through the whole of the Henrietta 
formation and well into the heavy micaceous sandstone marking a wide- 
spread and rather conspicuous erosional unconformity in the Pleasanton 
formation in Missouri. Figure 1 gives a generalized picture of the 
section and of its correlations in terms of both the Eastern and Western 
Interior coal basins(5)?. 


2It will be noted that the writer’s correlations agree in a general way with the 
broader correlations of Savage(21) However, they were made independently. 


THE PSEUDOZYGOPLEURINAE 5 
ILLINOIS. MISSOURI. 
Un named sandstone. i 
% 
Q 
Q 
Un named shales 
and sandstones. 3 
z 
Fase ne Favnee limestone < 
Labette shales 
| 
Herrin 7 fe. 
7 Mi ‘sha ind ‘ort 
7% Lower limestone. \memben if 
| Horizon of Lexington coal 
of the | F [Rerizon of Summitlcoal | 
ville ~ 
Probably Ne 4 | = 
m 
Unnamed shales 9 
feet. 
] 
Worthen’s 1-8" 
Colchester M2. ——— = Bevier coal 
Cheltenham 
= fire clay 
Sandstone. 
> 
Mississippian 
limestones. 
3 
= 
Fic. 1. Stratigraphic section and correlation of the St. Louis, Missouri, Penn- 
sylvanian outlier. 


The bulk of the molluscs in the collections, particularly those that ‘ 
are so exceptionally well preserved, were derived from the upper four feet 
of the Labette shale and lower two feet of the Pawnee limestone. A very 
few were derived from the lower Fort Scott limestone. 
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OBSERVATIONS ON THE GENUS ZYGOPLEURA 


The minute gastropods to be considered in this paper suggest the 
genus Zygopleura to which, it will be recalled, the Pennsylvanian loxo- 
nematoid gastropods with transverse costae to-day are commonly re- 
ferred. Koken established the genus in 1892 (3a-b) to distinguish the 
loxonematoid group of Turritella hybrida (Miinster) which he had pre- 
viously isolated as a natural section of the genus Loxonema as then under- 
stood(6). Although at the time he established the genus he seems to 
have had before him only shells from the Alpine middle Triassic, he 
extended the genus backward as far as the Devonian to include species 
having the same general form and ornamentation, and his action in this 
respect has been very generally followed, particularly by European 
workers. It must be borne in mind, however, that the genotype Z. 
hybrida (Miinster) is a Triassic form and that Koken’s generic diagnosis 
applied specifically to that and the other Triassic species. In fact, 
when describing the nuclear characteristics of the shells of his new 
genus, he remarks parenthetically and with commendable exactitude, 
that the description of this feature applied to ‘‘Zygopleura hybrida, Z. 
nodosoplicata and other Triassic species observed.”” The nuclei of the 
Paleozoic species seem to have been unknown to him but they were as- 
sililated into the genus because of the quite obvious resemblance of the 
mature shells to his Triassic forms. 

Koken’s generic diagnosis (3b, p. 30) reads as follows: 

Zygopleura n. sp. (Gruppe der Turritella hybrida m. olim.) 

Umginge mehr oder weniger gewélbt, mit deutlich nach vorn concaven Quer- 
falten, die sich auf der Schlusswindung in feine Rippen oder Biindel solcher mit Loxo- 


nema-ahnlicher Biegung auflésen. Embryonalgewinde glatt, gewélbt (bei Z. hybrida, 
nodosoplicata Mrr. u. a. triassischen Arten beobachtet). Miindung gewéhnlich mit 


Ausguss. 


The significant point of the diagnosis for the purposes of this dis- 
cussion is the entirely smooth embryonic spire. In another place (6, p. 442) 
Koken illustrates the smooth nucleus (See Pl. 5, fig. 9). The nucleus is 
the embryonic or nepionic spire, not the protoconch in the restricted 
sense, the latter being smooth in virtually if not quite all gastropods 
and therefore of little phylogenetic significance. Although further 
confirmation of the correctness of Koken’s description of the nucleus is 
hardly necessary, it happens that in a collection of Alpine Triassic ma- 
terial (St. Cassian) at Peabody Museum there are numerous specimens 
of true Zygopleura some of which display well preserved nuclei. Fig. 10, 
Plate 5 shows a photomicrograph of Z. arctecostata (Miinster) specifically 
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identified at the hand of the late Professor Ernst Kitt] of Vienna. Its 
nucleus, which preserves every detail including the finest lines of growth, 
is composed of five smooth, unornamented volutions, followed imme- 
diately by whorls having strong, typical zygopleuroid costae. The 
nuclear lines of growth show little sinuosity. 


THE PENNSYLVANIAN ZYGOPLEUROIDS 


As far as I can learn the name Zygopleura was introduced into Amer- 
ican literature in 1908 by Girty (7, p. 485) for a poorly preserved spec- 
imen from the Texas Permian. Girty in 1915 gave the American species 
which seemed referable to the genus detailed consideration (8, pp. 182- 
185), and his assignment of Pennsylvanian and Permian species to this 
genus established a precedent that has been universally followed. He 
gave no consideration to nuclei and it is very doubtful if the preservation 
of the Wewoka specimens was sufficiently good to have permitted him 
to do so. We can glean from the literature almost nothing as to the 
nuclei of pre-Triassic zyglopleuroid gastropods. Those assiduous col- 
lectors and keen observers, Meek and Worthen, did notice and figure 
the nuclei of a few Pennsylvanian forms from Illinois, (9, Pl. 29, figs. 
2a-b, 3a-b, 4a-b) but were only interested as to whether or not they were 
heterostrophic and do not describe or discuss them other than to remark 
the direction of coiling. One nucleus figured by them belongs to a fully 
costate zygopleuroid form (un-named), one to a partly costate form, 
“ Loxonema”’ semicostata Meek (see PI. 1, fig. 1a and PI. 5, fig. 14), and a 
third to a form, again un-named, that carries no post-nepionic costae 
whatever. 

As previously stated, at least some specimens of most of the many 
gastropod species in my collection have well preserved nuclei. Plate 5, 
fig. 11, shows the nucleus of a form of the type referred so commonly 
to Zygopleura; fig. 13 on the same plate shows even more clearly an entire 
nepionic shell of such a form, in all probability that of an individual 
just as it emerged from the egg case. The nepionic spire, with the ex- 
ception of the phylembryonic first whorl, is ornamented in a most dis- 
tinctive fashion with strong, rather sharp costae which display what 
may be called an exaggerated loxonematoid sinuosity. The examination 
of many specimens has show that the transition from the sharp and 
strongly sinuate nepionic costae to the relatively broad and weakly 
sinuate neanic costae is abrupt. There is no intergradation. The two 
or three whorls that bear these costae must be regarded as purely nepion- 
ic, i. e., as something distinct from the whorls that follow. Their very 
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distinctive scuplture is something peculiar to their ontogenetic stage 
and not simply an exaggerated forecast of the mature ornamentation. 
Moreover these nuclear whorls are often pigmented differently than 
those that follow. Plate 5, fig. 12, shows this quite clearly. The nucleus 
is quite black and the black pigment is confined to the whorls bearing 
the nuclear ornamentation. The pigmentation ceases at the same point 
as the nuclear ornamentation and as abruptly. 

The facts are these: the nucleus of Zygopleura is smooth and without 
ornamentation; that of the Pennsylvanian zygopleuroid forms highly 
and distinctively ornamented. To those who give any recognition to the 
law of recapitulation it will be obvious that the Pennsylvanian species 
are not genetically related to the Triassic forms but are merely homeo- 
morphs. The characters heretofore chiefly relied upon to associate the 
two groups, namely high spire, transverse costae, loxonematoid outer 
lip, etc., are repeated again and again amongst gastropods of very di- 
verse relationship, and truly cannot have the taxonomic significance they 
have been accorded. As a study of the Pennsylvanian forms here con- 
sidered will show, these characters have, at least amongst those forms, 
only a very low order of taxonomic significance indeed. In no group 
are the pitfalls of homeomorphy more to be guarded against than in fossil 
gastropoda! 

THE PSEUDOZYGOPLEURINAE 

The discussion up to this point has been confined strictly to zygo- 
pleuroid forms, that is to forms having at post-nepionic stages the form 
and ornamentation of the true Triassic members of that genus. But 
that is far from being the whole story. The highly distinctive, quite 
unique nucleus of the Pennsylvanian zygopleuroids is not confined to 
species displaying zygopleuroid form and ornamentation at adult stages 
of development. It is found also on partially or wholly smooth species, 
on species with revolving ornamentation alone, on very high-spired, 
tightly coiled, cylindrical species, on relatively low sub-turbinate ones 
and on species which are entirely unrolled, on species with a typically 
loxonematoid outer lip and characteristic anterior extension and on species 
with the outer lip passing obliquely backward from the suture with no 
trace of a sinus. Photomicrographs of some of these various forms 
showing the characteristically ornamented nuclei are shown on Plate 4, 
fig. 3-b, and Plate 5, figs. 6, 11, 15 and 16. Others, not enlarged sufficient- 
ly to show the nuclei may be found on the other plates. 

After studying the nuclei of many specimens of all these various 
Pennsylvanian types one cannot avoid the conclusion that they are 
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very closely related indeed in spite of their difference in adult expression, 
so closely in fact that there is some question as to whether the group as a 
whole should be given simply generic or a higher rank. At the time the 
preliminary announcement of these facts was made (10) I was inclined 
to group them all as one genus with various subgeneric designations for 
the groups with differing adult expression. Further study however has 
shown that the subgenera could be conveniently and naturally grouped 
into four main divisions which are here given generic rank while it has 
been thought best to give the group as a whole the status of a sub-family, 
the Pseudozygopleurinae, shortly to be defined. This sub-family is 
tentatively referred to the Loxonematidae of Koken, rather than the 
Pyramidellidae. The reference to the Paleozoic loxonematoid forms, 
all of them with dextral nuclei and in all probability not even genetic- 
ally related amongst themselves, to the Pyramidellidae, (12, 13 and 
others) a closely knit unit when viewed narrowly, is entirely artificial 
and harmful to the basic concepts of taxonomy. 

The nuclei of the pre-Triassic loxonematoids has apparently not 
been observed by the European workers largely responsible for the cur- 
rent classifications. With one exception I have been unable to find 
any reference to it in the works of Perner, Koken, Cossman or Longstaff, 
or in the works of others. The single exception is Kataptychia Perner 
which has a smooth, unornamented nucleus. (11, Pt. 2, p. 348) In the 
American literature, however, aside from the Pennsylvanian nuclei here 
under consideration, Clarke (13, p. 332, Pl. 18, figs. 6-10) describes and 
figures the nucleus of a Devonian species, Loxonema noe. It is smooth 
and with no very sharp line of division between the nuclear and the 
mature ornamentation. Assuming that L. noe is congeneric with Loxo- 
nema sinuosum the genotype, its nucleus may be considered as repre- 
sentative. Now the mature whorls of Loxonema (ss.) carry a much more 
highly sinuate outer lip than the comparable whorls of the Pseudo- 
zygopleurinae. It seems plausible then to look upon the latter as being 
derived from the former, and as having been modified by tachygenetic 
pushing forward of the mature characters of Loxonema onto the nuclear 
stages of the Pseudozygopleurinae and the introduction into the later 
ontogenetic stages of the various characters and tendencies displayed 
in this sub-family. If this be true, the real Zygopleurae of the Triassic 
are not derivable from the Pennsylvanian and Permian Pseudozygo- 
pleurinae. They seem at least superficially to have much in common 
with Loxonema of the earlier Paleozoic and may have been derived from 
it through some line independent of the Pseudozygopleurinae, some 
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line in which tachygenesis was not operative; and yet there is a long 
hiatus from Devonian to Triassic during which no connecting links are 
known. The taxonomic position of the Mississiippian loxonematoid 
shells must remain in doubt until their nuclei become known, though 
they will probably find a place with the Pseudozygopleurinae rather 
than Loxonema. It seems probable, in view of this hiatus and of the 
frequent recurrence of loxonematoid and zygopleuroid homeomorphs 
of entirely distinct ancestry, that Zygopleura has had an entirely different 
derivation. Figure 2 is intended to express these concepts graphically. 
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Fic. 2. Graphic representation of the suggested derivation of the Paleozoic 
loxonematoids. 
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THE PSEUDOZYGOPLEURINAE II 


Before giving more detailed consiteration to the various generic 
and subgeneric divisions of the Pseudozygopleurinae it may be well to 
define the proposed sub-family which will bear the name of its morpho- 
logically and phylogenetically typical genus. 


SuB-FAMILY PSEUDOZYGOPLEURINAE KNIGHT, NEW SUB-FAMILY 


The forms included in this family are all characterized and united 
by the possession of a minute, rather high-spired nucleus, coiled in the 
same direction as the later volutions and normally composed of about 
three and one-half whorls, all but the first of which (the smooth proto- 
conch) are ornamented by costae which run transverse to the whorls, 
and have a strong sigmoidal curvature. The nuclear costae on a typical 
specimen (Plate 5, fig. 13) arise at the upper suture and pass obliquely 
backward at an angle of about 25 degrees for about three-quarters of the 
distance from suture to suture, when they curve rather sharply forward 
and run almost parallel with the suture for a short space, somewhat less 
than one-fifth of the suture-to-suture distance, then obliquely forward 
and downward at an angle of about 55 degrees from the vertical for a 
little more than one-fifth of the same distance, where they turn rather 
sharply downward and forward at an angle of about 8 degrees from the 
vertical and continue to a point a little more than one-fifth of the suture- 
to-suture distance below the line of the lower suture where they merge 
into the smooth base. The edge of the outer lip at nepionic stages is 
believed to parallel the course of the costae. The lower part of each costa 
is commonly so placed that on cursory inspection it seems to be the direct 
downward continuation of the next costa forward, thus giving the ap- 
pearance ofa simple rib with a relatively shallow and smooth posterior 
convexity, while the sub-horizontal portions of the costae give the effect 
of forming a continuous revolving rib, or the lower “thread” de- 
limiting a slit band for which there is no counterpart above. The lower 
course of the costae is of course only to be seen on the nepionic shells as 
they are covered to a greater or less degree in different species by the next 
later whorl. The base of the nucleus is unornamented and imperforate, 
the peristome incomplete, while the aperture is rounded below and more 
or less angulated above where the outer lip meets the next superior 
whorl. Although different species and specific groups may possess nuclei 
varying in minor details from this description, they all conform to the 
general plan. Although the transition from the nepionic nuclear orna- 
mentation to that of the neanic shell is quite abrupt, no varix at this 
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point has been observed. When the conditions of fossilization are suf- 
ficiently favorable to preserve colors the nucleus is commonly found to 
“be darker than the following volutions. 

The adult shell is typically high-spired and many-whorled but 
there is considerable variation in both respects. Typically the shell 
is dextral, the base is imperforate and the columellar lip thin and slight- 
ly reflexed, but there are exceptions to all these conditions. The col- 
umella is without folds. The peristome is typically incomplete, the aper- 
ture rounded to flattened below and angular above. The outer lip in 
the typical genus bears a shallow loxonematoid sinus but in other genera 
it may pass obliquely backward to form a trochoid aperture without 
a trace of sinuosity. The post-nepionic ornamentation varies. In the 
typical genus it consists of more or less sinuaate transverse costae which 
in some species are partially or wholly suppressed. Other genera display 
revolving lirae or ridges alone or in combination with transverse costae. 
The shell is rather thick and there is no evidence of a true nacreous 
layer. The earlier whorls seem to have been very gradually filled with 
secondary shell matter which was built up from all sides inward thus 
gradually constricting the opening. 

The Pseudozygopleurinae are distinguished from homeomorphic 
genera pricipally by their nuclei. If nuclei are lacking or poorly pre- 
served, definite assignment may be virtually impossible. However there 
are few genera among the forms associated with the Pseudozygo- 
pleurinae in American Pennsylvanian strata with which the latter might 
be confused. Streptacis Meek and‘ Aclisina De Koninck are character- 
ized by their nuclei and by a highly sinuate outer lip at adult stages. 
These and the group including Soleniscus Meek and Worthen, Macro- 
chilina Bayle, Bulimorpha Whitfield and Sphaerodoma Keyes will be 
discussed in later papers. They are characterized as a rule by a less 
attenuated form more extended anteriorly, by a columellar callus and 
fold and a notched anterior margin. And yet in the case of high-spired 
forms of this group in which the typical characters are more or less re- 
pressed the line may be difficult to draw without knowledge of the nuclei. 
Some of the lower spired species resemble Naticella Miinster somewhat 
though they are seldom so globose, and it seems quite possible that the 
Pennsylvanian forms referred to Naticella may belong here. And finally, 
some of the forms presently to be described under the new genus, Cyclo- 
zyga, resemble superficially Carboniferous shells that have been referred 
in the past to Cyclonema; they differ not only in respect to their nuclei 
but in that the latter forms, at least as far as observed by me, have a dis- 
tinctly two-layered shell, the inner layer presumably being nacreous. 
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Neither true Holopea Hall nor Holopella M’Coy are known from Amer- 
ican Pennsylvanian strata. The last genus indeed can hardly be regarded 
as well established. 

It has been found convenient to divide the Pseudozygopleurinae 
into four genera and two of these again into four and three subgenera 
respectively on the basis of what appears to be a natural orthogenetic 
evolution in their adult characters. These genera and subgenera will 
now be defined. 


Genus PSEUDOZYGOPLEURA Knicut, EMEND. 

Typically high-spired, many-whorled gastropods with the char- 
acters of the sub-family and with post-nuclear ornamentation confined 
to transverse costae which extend only a little way if at all onto the 
smooth base below the line of suture. They are typically dextral, al- 
though one sinistral species is included. The outer lip has typically 
a broad, shallow, sub-median sinus below which it is slightly extended 
anteriorly as in the genus Loxonema; but in Pseudozygopleura this 
character often finds little or no expression. The costae may be ob- 
solete on the later whorls or on all post-nuclear whorls, resulting in the 
latter case in shells that are smooth. The inner lip is thin and slightly 
reflexed. 

The genotype is Loxonema semicostatum Meek (not L. semicostatum 
De Koninck). 

The name is chosen for two reasons; it calls to mind the genus 
Zygopleura which the more typical and abundant species resemble so 
closely, and carries with it a mnemonic reference to the name under 
which such species have of late years become established in the litera- 
ture. 

As originally proposed (10) this genus was intended to embrace 
within its limits as subgeneric divisions those species with both trans- 
verse costae and revolving lirae or with revolving ornamentation alone. 
For various reasons it has been thought best to separate those forms as 
independent though closely related genera and to restrict the present 
genus to forms without revolving ornamentation. 


SuBGENus PSEUDOZYGOPLEURA (SeEnsu Stricto) KNIGHT, N. SUBG. 


Pseudozygopleurae with gently to strongly rounded and in 
some species pendant whorl profiles which may be adpressed but not 
shouldered. The base is short and may be either flatly or evenly rounded. 
Columellar sections of paratype specimens of several species (Fig. 3 A-C) of 
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the subgenus show characters that seem to differentiate it from some of 
the other genera and subgenera. The columella is slightly though not 
markedly arcuate, the opening rather broadly ovoid and only slightly 
if at all constricted medially by thickening of the outer wall. 

The sub-genotype is the same as the genotype. 


A, Pseudozygopleura leveneae Knight. B, Pseudozygopleura kellettae Knight. C, 
Pseudozygopleura scitula (Meek and Worthen). D, Pyrgozyga macra Knight. E, Pyr- 
gozyga dunbari Knight. F, Plocezyga angularis Knight. G, Leptozyga minuta Knight. 


Figure 3. Columellar sections of Pseudozygopleurinae. 
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SuBGENUS STEPHANOZYGA Knicut, N. SUBG. 


This subgenus is established to include a series of species in which 
there is an orthogenetic tendency for the costae to be suppressed at either 
end resulting in a median band of transversely extended nodes. On no 
known species are the costae entirely suppressed except on the final 
volution and yet the loss of costae or nodes at this point seems to be al- 
most characteristic. 

Too few specimens of members of this subgenus are at hand to per- 
mit the sacrificing of one for sections. Since no example preserves a 
nucleus there is some uncertainty of the association of this group with 
Pseudozygopleura, and even its distinctness from the Triassic genus 
Stephanocosmia Cossman (=Coronaria Koken). Nevertheless its close 
similarity to and physical association with the abundant species of 
Pseudozygopleurinae in the Pennsylvanian, so remarkably in a state of 
evolutional mobility, is considered as of greater weight than its morphol- 
logical similarity to Stephanocosmia. Stephanocosmia is considered to 
be another example of the quite remarkable homeomorphy existing be- 
tween Pennsylvanian and Permian Pseudozygopleurae and the Triassic 
Zygopleurae. The name is derived from the Greek orepnv (crown) and 
the syllable -zyga. 

Zygopleura nodosa Girty is designated as the genotype. 

While too few species are known as yet to draw any definite con- 
clusions, it is suggestive that on the form here described the costae 
are less contracted than in S. nodosa from the Shawnee group higher 
up in the Pennsylvanian, while on an undescribed form in a collection of 
basal Permian material from Texas at Peabody Museum collected by 
Robert King the truly node-like costae are limited to the very center 
of the whorl. It is to be hoped that this apparent orthogenetic short- 
ening of the costae in the species of this subgenus will prove to be of value 
in stratigraphic work. 


SuBGENUS PYRGOZYGA KNIGHT, N. SUBG. 


Pseudozygopleurae with numerous, more or less shouldered whorls 
a straight, pillar-like columella, and a sub-quadrate whorl section. 
Columellar sections (Fig. 3, D, E.) show a straight pillar-like columella 
and an elongate sub-rhombic opening typically constricted medially by a 
thickening of the outer wall. 

The subgenotype is Pseudozygopleura (Pyrgozyga) cylindrata Knight, 
n. sp 


he name is from the Greek awupyos (tower) and the syllable -zyga. 
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SuBGENUS LEPTOZYGA Knicut, N. SUBG. 


To this subgenus is referred a single known species which seems 
widely enough separated from the typical subgenus to preclude its 
inclusion therein. For the present, then, the subgenus may be con- 
sidered as embracing forms that have the characters that appear to set 
the genotype apart from the more typical forms. These are minute in 
size, extremely fine transverse costae or lirae, a rather extended sub- 
conical base and a somewhat elongated aperture. The columella is mark- 
edly arcuate and the opening elongate-ovoid as shown in columellar 
section (Fig. 3, G). 

The subgenotype is Pseudozygopleura (Leptozyga) minuta Knight, 
n. sp. 

The name is derived from the Greek \emros (fine of texture) and 
the syllable -zyga. 


Genus HELMINTHOZYGA Knicut, nN. 


This genus is proposed to accommodate a single known species, H. 
vermicula Knight, n. sp., which after passing through a few normally 
coiled post-nepionic whorls, begins to uncoil until it becomes in this 
respect quite like Vermetus of much younger horizons. The transverse 
costae on the genotype become more and more varix-like and extended 
as the point of uncoiling is approached until on the uncoiled parts they 
become plate-like frills inclined somewhat toward the aperture. The 
aperture at these later stages became periodically flaring and bell-like, 
the flaring extension of past stages forming the frill-like costae. 

What mode of life or environmental conditions could have brought 
about such an unusual modification within a group of closely coiled 
shells can hardly be surmised. There are no signs of attachment. 

Frech (14) has postulated that such uncoiled genera as Vermetus and 
Siliquaria resulted from acquisition of the habit of living within sponges 
where the peculiar environment brought about the new type of coiling. 
This seems a plausible explanation for Helminthozyga as well. It may 
well be that the variation shown by different individuals as to when un- 
coiling takes place simply reflects the point in the individual’s develop- 
ment when it succeeded in becoming established in a host. This sug- 
gestion is given some additional weight by the fact that specimens 
have only been found in a narrow zone containing rather numerous 
sponges whereas both sponges and Helminthozyga are lacking in a faunally 
similar but not identical zine only a few inches below. 
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The name is from the Greek é\uvios (worm), and the syllable 
~zyga. 

The genotype is the only known species, Helminthozyga vermicula 
Knight. 

Genus HEMIZYGA Grrty, EMEND. KNIGHT 

This genus was established by Girty (15, p. 361) as a subgenus of 
Zygopleura to embrace forms which he distinguished by two characters. 
First they were supposed to pass through a relatively coarsely costate 
“Zygopleura”’ stage which comprised the major portion of the shell, 
followed by the later whorls on which the zygopleuroid costae were said 
to subside into more crowded lines of growth. The second character 
was the introduction of revolving striae, presumably at the stage where 
the change in the nature of the costae took place. Girty describes for 
his new genus three species (without designating a genotype) and refers 
to it, although somewhat tentatively, three forms previously described 
by Mark (16, pp. 315-316, Pl. 16, figs. 11, 12, 13) and doubtfully referred 
by her to the genus Aclisina. Since Girty was uncertain of his first 
described species, H. dubia, I will select the next, H. elegans Girty as the 
genotype. 

The genus may be subdivided into three subgenera upon two of 
which the characteristic nucleus has been observed. Unfortunately the 
current interpretation of the Laws of Priority demands that the genotype 
and the typical subgenus must be the ones upon which in this case the 
actual nucleus has not been observed, but for which it seems safe enough 
to infer it. 

I would redefine Hemizyga as Pseudozygopleurinae which typically 
display revolving lirae (or striae) superimposed upon transverse costae. 
The loxonematoid sinus in the outer lip is typically obsolescent so that 
the transverse costae pass obliquely backward and downward from the 
suture with little or no sinuosity. The whorl profile is typically well 
' arched and the sutures deep. The foregoing characters are shown by 
most species but there are a few in which some one or the other of them 
is not developed, but which are certainly Hemizygae. The columellar 
lip is thin and reflexed or it may be thickened and almost callused. 


SuBGENUS PLOCEZYGA KNIGHT, N. sP. 


Hemizygae with strong transverse costae that are confined to the 
sides of the volution, and with fine revolving lirae on the sides and base. 
The columellar section shows a slightly arcuate columella, a sub-circular 
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opening and a relatively thin outer wall with no localized thickening 
(Fig. 3, F). The pseudozygopleuroid nucleus has been observed in nu- 
merous specimens. 

The subgenotype is Hemizyga (Plocezyga) corona Knight, n. sp. 

The name is derived from the Greek wdoxn (web) and the syllable 
-2yga. 

This subgenus seems to represent the most primitive expression 
of the forms carrying revolving ornamentation. They are simply Pseudo- 
zygopleurae with fine revolving lirae. There is however a further sug- 
gestion of change in that the sinuation and forward extension of the outer 
lip as expressed in the course of the costae seems to be much less in 
Plocezyga than in typical Pseudozygopleura. The costae of Plocezyga 
typically proceed obliquely backward from the upper suture, with little 
sinuosity thus reversing the direction of the obliquity which is typical 
of Pseudozygopleura. 

In addition to the species described in the following pages I would 
refer to Plocezyga from the literature, Hemizyga dubia Girty and some- 
what more doubtfully “Aclisina?” costata Mark and “ Aclisina?’’ or- 
nata Mark. The last two need more characterization before one can 
treat them with any confidence. 


SuBGENuS HEMIZYGA Grrty, s. s. 


Hemzygae with transverse costae that are stronger than the re- 
volving lirae at least on the earlier whorls, and that are not confined to 
the sides of the whorls but at least on the later volutions pass completely 
across the base of the columellar lip. It did not seem wise to destroy 
any of the few specimens of this subgenus in order to obtain a columellar 
section. 

The subgenotype is the same as that of the genus, H. elegans Girty. 

To this subgenus I would refer from the literature H. grandicostata 
Girty and perhaps ‘“‘Aclisina?” cancellata (Mark) although the latter 
is inadequately described. As far as one can tell from the illustration, 
“ Hemizyga”’ n. sp. figured by Plummer and Moore is not to be placed 
in either the genus or the subgenus. 


SuBGENUS HYPHANTOZYGA N. SUBG. 


The subgenus Hyphantozyga is erected to embrace such Hemizygae 
as have progressed much further along the lines of the weakening of the 
transverse costae and strengthening of the revolving lirae. The trans- 
verse and the revolving ribs are in this group subequal at all post-nuclear 
stages of development and cover the base as well as the sides of the whorls. 
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This appearance of a coarsely woven cloth given by the two sets of ribs 
running at approximately right angles to one another has suggested the 
name of the subgenus which is derived from the Greek vdavros (woven) 
and the syllable -zyga. Too few specimens are at hand to allow the prep- 
aration of sections. The nucleus, which has been seen, is entirely char- 
acteristic of the Pseudozygopleurinae. 

The subgenotype is Hemizyga (Hyphantozyga) gracilis Knight, 
n. sp. 
, Genus CYCLOZYGA KNIGHT, N. G. 


To this genus are referred two species which may be regarded as 
the climax of the Plocezyga—-Hemizyga—H yphantozyga line of orthogen- 
etic changes in that it is completely without transverse ornamentation, 
or at most the transverse lines are very weak in comparison with the 
few, strong revolving ribs or keels. It is thought that these, the end 
members of the series, are sufficiently removed to deserve full generic 
rank. Both the form and the aperture are decidedly trochoid in expres- 
sion, there being no trace whatever of a loxonematoid sinus in the outer 
lip which sweeps obliquely backward and downward. The name, of 
course, has reference to the revolving ornamentation. 

The pseudozygopleuroid nucleus has been observed on a number of 
specimens of both species here described, and it presents a remarkable 
and striking contrast to the post-nuclear volutious with their wide, low, 
revolving ridges or keels. 


EVOLUTION WITHIN THE PSEUDOZYGOPLEURINAE 


From the preceding description it will be seen that from a genetic 
point of view we have first in this interesting group of gastropods the 
subgenus Pseudozygopleura, which because of its closer resemblance to 
the ancestral type, indicated by both the nuclear and mature form of 
ornamentation, is regarded as forming the stem group. Then, derived 
from this stem we find six different lines of evolution. The first of these, 
the loss of costation, seems to have arisen in several different groups and 
it did not progress far enough to bring about clean separations. Hence 
the forms that show it are not segregated as separate groups. Three 
more lines expressed in Stephanozyga, Pyrgozyga and Leptozyga although 
seemingly distinct natural groups have not progressed far on their paths 
and are here considered of subgeneric significance. The fifth line repre- 


sented in Helminthozyga seems distinctive enough to deserve generic 
rank. 
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The line, or rather group of lines, finding expression in the Ploce- 
zyga—Hemizyga—H yphantozyga—Cyclozyga sequence exhibit clearly 
least four progressive tendencies each of which is more strongly empha- 
sized in the order named. These are the introduction and progressive 
development of revolving lirae, the extension of the transverse costae 
onto the base, the weakening and final complete elimination of the 
transverse costae and the conversion of the loxonematoid outer lip 
into one that is almost trochoid in expression. 

What might perhaps be taken as a seventh line is exemplified in 
the typical species Pseudozygopleura perversa Knight, although the 
reversal of direction of coiling is not thought in this instance to deserve 
more than specific recognition. The discovery of other sinistral species 
showing correlated affinities to P. perversa would, however, justify such 
action. These concepts are set forth graphically in Fig. 4. 


Family LOXONEMATIDAE 
Subfamily PSEUDOZYGOPLEURINAE 


Sub-genera Genera 
CYCLOZYGA 
HYPHANTOZYGA 
Transverse costae and revolving lirae sub-equal; passing onto base. 
HEMIZYGA (s.s) 
PLOCEZYGA 
assassins pass onto base; fine revolving 


PYRGOZYGA 
Rather coarse transverse costae (or none); many, shouklered, sub- : 
quadrate whorls; columella straight. 


PSEUDOM@ ZYGO PLEURA (ss) Sinistral colli 
; ' ther coarse transverse costae, or none; columella slightly arcuate. PSEUDOZYGOPLEURA 


LEPTOZYGA 


Very fine transverse costae; columella strongly arcuate; whorls high; 


base 
STEPHANOZYGA 


portening of costae to nodes. 


yp ce 


HELMINTHOZYGA 


Uncoiling at adult , trans- 


Fic. 4. Diagrammatic representation of the evolution within the Pseudozygo- 
pleurinae. 
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A key to the genera and subgenera of the Pseudozygopleurinae is 
given on page eee. ~ _) 


EXPLOSIVE EVOLUTION AS EXPRESSED IN THE SPECIES 


Specific variation in this group is even more amazing than the 
generic divergences. Among the nine generic and subgeneric divisions 
in the relatively restricted stratigraphic and geographic limits from which 
my collections come we have no less than fifty-six well defined lesser 
units. And these units are in the main compact ones differentiated on 
the basis of correlated criteria that must have significance unless we 
are to cast them aside entirely and consider each of the major groups 
to contain only one highly variable species. The latter is unbelievable. 
The minor groups so similar on first sight are on close study found to 
be too compact to permit of such an interpretation. I shall not enter 
into the question whether these lesser units are specific or varietal or 
partly one and partly the other. They are nameable units that will no 
doubt eventually prove to have stratigraphic value. I feel’ that ex- 
perimentation, obviously impossible with fossils, yields the only valid 
criteria for distinguishing degrees of relationship usually expressed as 
sub-specific or varietal. If this is true the naming of varieties by pal- 
eontological workers involves in many if not most cases assumptions 
that are usually entirely unwarranted by any other than the weak evi- 
dence of the degree of morphological similarity of skeletal parts. The 
simple specific name assumes the least, is equally useful stratigraphically 
and is far less cumbersone. The placing of one form as a variety of 
another assumes more detailed knowledge of the exact degree of relation- 
ship between the two forms than does the application of a name that 
simply implies a difference and, furthermore, such detailed knowledge 
is usually not available to paleontologists. 

A brief survey of the American literature dealing with the Pennsyl- 
vanian and Permian shows a total of twenty-one specific names and 
five forms figured as undetermined species that are quite certainly re- 
ferable to the Pseudozygopleurinae. Thirteen other forms appear in 
the literature in other than unsupported lists identified erroneously 
for the most part with some of the twenty-two named species. Of the 
twenty-one specific names six are applied to forms that are inadequately 
described and either not figured at all or so poorly figured as to be en- 
tirely unrecognizable. As the types of nearly if not quite all of them are 
known to be lost or destroyed and as it should be obvious that topotypes 
are of little value in such a group there can be no good purpose in retain- 
ing such names in the literature. Any attempt to use them can only 
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confound confusion. These are Chemnitzia attenuata Stevens, C. swal- 
loviana Shumard. C. parva Cox, Loxonema plebium Herrick, L. plenum 
Herrick, L. plicatum Whitfield. The remaining sixteen names are 
applied to forms which are better described and more adequately figured 
though there is still much to be desired in both respects. Of these six- 
teen, two, Loxonema rugosum Meek and Worthen and Zygopleura affinis 
Girty, are placed in the synonomy of Loxonema scitulum Meek and 
Worthen. Furthermore types can possibly be found for most of them. 
The same can be said for many of the forms identified with previously 
named species, although in the case of both the latter two classes identifi- 
cation may be very difficult without the types, as the various authors 
seem to have been prone to describe as of specific value characters that 
are of generic or subgeneric value only. For instance the fact that a 
Pseudozygopleura has transverse ribs hardly serves to differentiate it 
from other species nor does the fact that the ribs tend to form (or not to 
form) vertical rows have specific value. They no doubt appeared to be 
significant characters to an author with only a few specimens of one or 
two forms before him, but as a matter of fact both characters are typical 
of most of the members of a genus, not of any one species and they tend 
to find greater or less degrees of expression in many species. Nevertheless 
with the aid of the figures one should be able to discover at least what 
most of the forms are not, even if it is difficult to tell just what they are. 
Again it seems not to have been realized what a great number of species 
there are. Some fifty-six are described here and these are unquestion- 
ably not the complete representation from a narrow stratigraphic zone. 
There must be hundreds of species in the American Pennsylvanian and 
Permian. I have been able to identify only two of these fifty-six with 
any described forms. Speaking from the point of view of a stratigraphic 
paleontologist a synonym is a far less reprehensible error than a homo- 
nym. It seems more important that the stratigraphic range of two 
forms is not erroneously extended through misidentification than that the 
indices and bibliographies be saved the expense of printing a possibly 
superfluous name. And yet, short of the almost impossible task of 
examining scattered and possibly non-existent holotypes, I have made 
every effort to use the names in the literature. The fourteen names of 
Pennsylvanian species that seem reasonably well founded are as follows: 
Loxonema semicostatum Meek [= Pseudozygopleura (Pseudozygopleura) 
semicostatum Meek], L. scitulum Meek and Worthen [=P. (P.) scitula 
(M. & W.)], L. multicostatum Meek and Worthen [=P. (P.) multicostata 
(M. & W.)], L. peoriense Worthen [=P. (P.) peoriensis (Worthen)], L. 
bellum Walcott [=P. (P.) bella (Walcott)], Zygopleura nana Girty 
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[=P. (P.) nana (Girty)], Z. teres Girty [=P. (P.) teres (Girty)], Z. 
nodosa Girty [=P. (Stephanozyga) nodosa (Girty)], Hemizyga dubia 
Girty [=Hemizyga (Plocezyga) dubia Girty], H. elegans Girty |=H. 
(Hemizyga) elegans Girty], H. grandicostata Girty [=H. (H.) grandi- 
costata Girty], Aclisina ? cancellata Mark |=H. (H. ?) cancellata (Mark), 
A. ? costata Mark [=H. (Plocezyga ?) costata (Mark)], A. ? ornata Mark 
[=H. (P. ?) ornata (Mark). 

It is desirable to offer some statistics bearing on the stratigraphic 
and generic distribution of the species to be described here. Four hun- 
dred and sixty-eight specimens have been specifically identified. The 
specimens, mostly of very small species, have been compared and re- 
compared under a good binocular miscroscope. In addition to the 
identified specimens, a comparable number have been studied and laid 
aside because poor preservation or immaturity precluded specific iden- 
tification, although many of the latter were exceedingly valuable in the 
study of ontogeny. 

Of the 468 identified specimens, 5 representing three species are 
from the lower Fort Scott limestone, 15 representing eight species from 
the base of the Pawnee limestone and the remaining 448 specimens 
representing fifty-four species from the top of the Labette shale. From 
the marine phase of the Bevier cycle I have a number of unidentifiable 
specimens which are not considered. From the “Chaetetes” limestone 
and upper Fort Scott limestone I have none. This tremendous discrep- 
ancy of numbers of species at different horizons does not necessarily 
imply similar differences in the abundance of forms living at the time of 
deposition in the area. Conditions of preservation and facility of col- 
lecting account for most of it. Fossils such as these are very difficult 
to collect from hard limestone and are rarely identifiable when so col- 
lected. The material from the top of the Labette was collected entirely 
by washing large quantities of the shale from a single good exposure 
containing fossils undamaged by weathering and preserved so that they 
could be freed from the matrix with little or no damage. 

An outstanding feature of the statistical studies (see tabulation be- 
low) is that fifty-five species of several closely related stocks are shown to 
have been collected from the narrow stratigraphic zone represented in 
the top of the Labette shale and the base of the Pawnee limestone, the 
earlier sediments of the marine phase of a single sedimentary cycle (17). 
Of these all but one were found at a single locality from which alone most 
of them are recorded. They seem, superficially, at least, to have been 
living at the same time, under the same ecological conditions at the same 
place;—a most unusual occurrence if it is true. But let us look a little 
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closer. These fifty-five species are divided here into nine racial stocks 
of which eight occur in this single locality and zone. This reduces the 
figures somewhat, yet thirty-two species represented by 254 specimens 
are referred to a single stock, the subgenus, Pseudozygopleura, in the 
strict sense. 

Examining more critically the detailed stratigraphy of this 4-foot 
zone, we find just beneath it a thin but recognizable underclay which is 
_ topped by a thin carbonaceous smut zone. These, according to the 
hypothesis recently proposed by J. Marvin Weller (17) represent a sub- 
aerially weathered soil with humus at the top. Directly above this lies 
the mariné zone in question. It is lithologically a shale and on that basis 
is included in the underlying lithological unit, the Labette, but from a 
faunal and zonal point of view it should be included with the overlying 
Pawnee limestone; indeed it is the more argillaceous sediment of the 
earlier part of the marine phase of the Pawnee sedimentary cycle. Next 
above the coal smut is about two feet of somewhat calcareous shale of a 
strong reddish brown color with local green splotches. This red zone is 
here designated as Zone R. Above this and separating it from the next 
fossiliferous zone is about a foot of unfossiliferous shaly material con- 
cerning the nature and origin of which there is considerable doubt. It is 
suspected that it may be a bentonite bed but investigation of this 
question is not completed, so for present purposes it will be sufficient to 
note that it contains no fossils and separates the very fossiliferous Zone 
R from the second fossiliferous zone above. This latter is a highly cal- 
careous green shale, here designated as Zone G, that grades without 
sharp lithological break into the overlying Pawnee limestone. (See 
Fig. 1.) Thus the 4-foot zone in question is sharply divided into two 
sub-zones. These sub-zones both carry faunules that are conspicuously 
molluscan and which in a broad way are similar. And yet there are many 
marked differences in details in nearly all of the fossil groups represented. 

All of the thirty-two species of Pseudozygopleurae were present in 
the two subzones of this one 4-foot zone at a single locality Owing to 
local slumping at the outcrop it was not at first recognized that the zone 
was divisible and all the earlier collections, a very considerable part of 
the total, were made without keeping the faunules of the two subzones 
separate. Later when the details of the stratigraphy were better under- 
stood, other collections were made in which the faunules of the subzones 
were held and studied apart. Twenty-four species (153 specimens) of 
Pseudozygopleura (ss) were represented in the earlier collections, mixed 
as to these two subzones and twenty (87 specimens) in the later collec- 
tion. The earlier collections contained thirteen species that were not 
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represented in the later collection. And these again contained nine 
species not represented in the former. Of these twenty species in the later 
collection only four are common to the two zones, nine are confined to 
Zone R and seven to Zone G. Then, assuming that the same ratio would 
hold for the thirty-two species known from both zones at the one locality, 
there would be about seven species in common to the two, about thirteen 
from Zone R and twelve from Zone G alone, a total of twenty species in 
the first and nineteen in the second. If these twenty or so species of the 
same genus actually lived together at the same time, at the same place 
and under the same ecological conditions, it would seem unusual and 
would tend to raise questions as to the validity of the species discrim- 
inated. And yet the fact that their remains are to-day found together 
need not imply that they actually lived together under the same eco- 
logical conditions. To cite an illustration, there are found associated 
together on the beaches and shallow shoreward bottoms of Long Island 
Sound the shells of four species of Littorina and three of Crepidula. If 
one collects these as he must perforce collect fossils, it would be only 
natural to conclude that the four species of one genus and the three of 
the other lived together under the same ecological conditions, which is 
not the case. They do live at the same time and, in a general way, at 
the same place so that their shells may be associated after death but 
each is found on study of living specimens to be adapted to sonie special 
phase of the same general environment. 

Another case in point is that shown by the Turbonillae of the Pa- 
cific Coast of North America and presumably other areas as well. Dall 
and Bartsch (18, a, b) have recognized no less than one hundred and sixty- 
three species of these interesting homeomorphs of both Zygopleura and 
Pseudozygopleura in the area studied, seventy-seven of which are to be 
found in a single province, the Californic. Twenty-five of the latter 
are referred to the subgenus Pyrgiscus. Many living genera of gastro- 
pods seem to show tremendous specific integration and adaptation to 
minute differences of ecology such as may exist contemporaneously in 
closely adjacent and restricted areas or zones, each of which may supply 
dead shells to the other. 

And again, there is a time difference between the different micro- 
zones in even a 6-inch subzone. Who can tell how often various minute 
shades of ecological differences may have shifted back and forth across 
any given spot during the deposition of the material making up such a 
subzone, bringing into that locality with each shift a change in the 
specific content of the local faunule, and leaving in the thin zone of 
sediments there accumulated, remains of each faunule inextricably mixed. 
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On the whole the apparent association of twenty or so species of 
the same genus need not lead us to conclude that they can not be valid 
and distinct species. 

It might be suggested that some at least of the species described are — 
hybrids. To this I can only say that such may be the case but that I 
am entirely without evidence supporting such a supposition. In fact 
proof of such a condition with only fossil specimens to work with seems 
virtually impossible. Grueneberg (19) has presented a speculation 

| suggesting hybridization to account for a somewhat similar integration 

4 in the case of some Devonian Murchisoniae and while his conclusions 

H are interesting and quite plausible they entirely lack the numerical 

proof required to give them weight. 
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FOREWORD TO DESCRIPTION OF SPECIES 


Before undertaking the description of species it may be well to 
explain the method of description used. Because of the large number 
of species to be described every effort has been made to secure brevity, 
it is hoped without sacrificing accuracy of detail. To this end and to 
facilitate comparison, all the descriptions are put into a standard form 
except for a few to which it was obviously not well adapted. Measure- 
ments are tabulated at the beginning of each description and any so 
tabulated will not be mentioned again. 
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The nuclear whorls are not described except where they may vary 
markedly from the typical. It is to be understood in all cases where no 
mention is made of them that they conform in their general characters 
to the typical nucleus of the sub-family as described. In the case of any 
species where no nucleus sufficiently well preserved to indicate its char- 
acter has been observed such fact is specifically stated. 

The terms “shouldered” and “pendant” as applied to the whorl 
profile, and “‘sinuosity” and “obliquity” as applied to the course of the 
costae, should be easily understood, although some of them are I believe 
new in this application. The obliquity of the costae is said to be normal 
when its general course passes downward and forward from the upper 
suture, as in the typical genus. It is said to be reversed when the oppo- 
site condition exists, as in Hemizyga. The term “adpressed”’ is used to 
indicate that the whorls are pressed at their upper margins against the 
whorl above. 

The spiral angles were in all cases measured on photographs of the 
holotype or selected plesiotype. The “apical angle over all’ is the 
angle between two straight lines drawn from the apex (the position of 
which is estimated if the apex is lacking) tangent to the sides of the last 
whorl. The similar angle for the neanic whorls is arrived at in the same 
manner. The “pleural angle”’ is the angle formed by two lines tangent 
to the last two whorls and represents the mature condition of the spire. 

In general it may be said that, unless otherwise stated, the measure- 
ments were taken from the principal type specimen, often checked as 
typical by comparisons with measurements made on paratypes; but that 
the general description involved consideration of all the specimens as- 
signed to a given species. 

With others I have felt the need of a term to designate the principal 
or typical specimen among several plesiotypes. For this purpose I am 
coining the term cyrioplesiotype derived from the Greek xvpios (chief, 
principal) and the term plesiotype already in use. 

Concerning the plates it is to be noted that due to the great differ- 
ences of size among different species, various scales of magnification 
have been used so that many forms of very different size will appear 
practically the same in size on the plate. It is hoped that the natural 
size figures placed beside each magnified figure will help the student to 
visualize the relative size of the species sufficiently well without sacrificing 
the desired detail to be secured by magnification. 
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STATISTICAL TABULATION OF THE PSEUDOZYGOPLEURINAE 
The figures refer to the number of specimens. 
Labette Shale 
Genus | Subgenus Species Scott | Old lime. | Total 
lime- | Col- | Zone | Zone | nn 
stone \lection| R g 
Pseudozy- |\Pseudo- semicostata ae 19 9 10 = 38 
gopleura | zygopleura | croneisi 7 13 2 22 
scitula 2 8 2 8 3 23 
williamsi I ea 2 I 4 
trochus 2 2 
rothi I I 
girtyi 3 5 8 
‘| conica 2 2 4 
condrai 3 3 
plummeri 3 I 4 
werneri I I 
sinuosior 6 2 re : 8 
pulchra I I 
moorei 2 I 3 
terebra I I 
restis I I 
pagoda I I 
schucherti I ms I 
pluricostata 2 I 3 
deloi I I 
nigra 4 4 
pupa 2 2 
kellettae 27 4 8 34 
recticostata 4 4 
inornata 4 6 10 
obtusicacu- 
minis 4 4 
assertonsoris 6 6 
tenuivirga 19 7 ae I 27 
leveneae 25 2 27 
acuminata 2 2 
praeacuta 2 2 
perversa I 2 3 
Totals 2 | 153 51 36 14 | 256 
Pyrgozyga cylindrata ue 2 I 4 I 8 
macra 17 3 I 21 
dunbari es 23 4 8 35 
marvinwelleri I I 2 I 5 
funis I I 
warthini I I 
Totals I 45 10 14 I 71 
Stephanozyga | subnodosa 2 2 
Leptozyga minuta 8 14 22 
Totals 5 | 206 61 64 15 | 351 
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Labette Shale 


Old 
Col- | Zone | Zone 
lection| R G 


Helmintho- 
zyga vermiculus 26 


Hemizyga |Plocezyga corona 
angularis 
abolescens 
tenuilirata 
tenuis 
percostata 


Totals 


Hemizyga inflata 

illinecta 

cor pulentis- 
sima 

corbis 


Totals 


Hyphantozyga| gracilis 
sp. 


Totals 


mirabilis 
carinata 


Grand t’t’ls 


RECAPITULATION 


Species 
Pseudozygo pleura Pseudozygo pleura 33 


Pyrgozyga 
Stephanozyga 


Leptozyga 
Helminthozyga 


Hemizyga Plocezyga 
Hemizyga 
Hyphantozyga 


Cyclozyga 


29 
Genus | Subgenus | Species || Scott Lime. | Total 
lime- 
stone stone 
19 I 23 43 
I oe oe I 
2 2 4 
5 I 4 10 
Totals 26 2 27 55 
Cyclozyga 4 8 20 32 
Totals 4 8 | 24 = 36 he 
5 | 236 | 71 | 14x | 15 | 468 
Specimens 
256 
71 
I 2 
I 26 
4 10 
2 12 2 55 ‘ 
2 36 
56 468 
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Species Specimens 
Species of 20 specimens or more 329 
Species of 10 to 19 specimens 20 
Species of 5 to 9 specimens 42 
Species of 2to 4 specimens 61 
Species of I specimen only 16 


468 


KEY TO THE GENERA AND SUBGENERA OF THE 
PENNSYLVANIAN PSEUDOZYGOPLEURINAE 


All genera and subgenera carry the characteristic nucleus of the subfamily. 


A’ Post-nuclear whorls bear transverse ribs, or 
all whorls may be without ornamentation. 


B« No revolving ornamentation in addition 
to transverse ribs. Base smooth. Costae 
with normal obliquity. 


C: Tightly coiled, base imperforate Genus PSEUDOZYGOPLEURA 


D' Transverse ribs rather coarse and 
passing completely from suture to 
suture, or phylogerontically lack- 
ing on some or all whorls. 


E: Whor!l profile not shouldered, 


columella somewhat arcuate. 


Subgenus Pseudozygopleura (ss) © 


E? Whorl profile shouldered, col- 
umella straight. Subgenus Pyrgozyga 


D? Transverse ribs coarse but more or 
less distinctly limited to the mid- 
dle of the whorl and node-like. Subgenus Stephanozyga 


D3 Transverse ribs very fine, shell mi- 
nute with rather narrower aper- 
ture and more arcuate columella 
than typical. ‘aa Subgenus Leptozyga 


C? Uncoiled at later stages. May pass 
through umbilicate stage. Genus HELMINTHOZYGA 


B? With revolving ornamentation in addition 
to transverse ribs. Costae with reversed 
obliquity. Genus HEMIZYGA 


C' Transverse ribs coarse and confined to 
the sides of the whorls. Subgenus Plocezyga 


C? Transverse ribs on both sides and base 
of the whorls. 
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D’ Transverse ribs strong as com- 


pared with revolving lirae. Subgenus Hemizyga (ss) | 
D? Transverse ribs and revolving ribs 
of about the same strength. Subgenus Hyphantozyga 
A? Post-nuclear whorls bear revolving ridges 
only. Genus CYCLOZYGA 


Note. No provision is here made for forms with transverse ribs alone appearing ~ 
both on the sides and the base of the whorls, or for such as have the transverse ribs : 
near the upper suture only. Such forms are described from Devonian and Mississip- iy 
pian rocks and may yet be found in Pennsylvanian and Permian strata. They are now 
referred to Loxonema or Zygopleura, probably wrongly in both cases. They can not, 
however, be referred confidently to the Pseudozygopleurinae until the nature of their j 
nuclei is known. If they do eventually prove to belong in this group they may well { 
form subgenera of Pseudozygopleura. j 


DESCRIPTION OF SPECIES 
Famity LOXONEMATIDAE Koken 


SUBFAMILY PSEUDOZYGOPLEURINAE Knicutr 
Genus PSEUDOZYGOPLEURA Kwnicut, N. G. 


SuBGENUS PSEUDOZYGOPLEURA Knicur, N. suBG. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) SEMICOSTATA (MEEK) 
Plate 1, figures 1a-e 


Loxonema attenuata var. semicostata MEEK, 1871, Acad. Nat. Sci. Phila., Proc., p. 174. 
Shale over the coal bed at Danville, Illinois. 

Loxonema semicostata MEEK AND WORTHEN, 1873, Ill. Geol. Survey, Vol. 5, p. 596, 
Pl. 29, figs. 2a, 2b. Roof of Danville coal, Danville, Illinois. 

Not Loxonema semicostatum DE.KONINCK, 1881. 


11° 14° 14%° 
Ratio of height of body whorl to total............ .36 324 .31 
Number of costae, seventh whorl................ 19 


2Estimated on the assumption that four apical whorls are missing. 


The measurements designated A were taken from the cyrioplesio- 
type, those under B and C from plesiotypes representing approximately 
the extremes in variation. 

Elongate conical; sides nearly straight, generally slightly convex at 
neanic stages; whorl profile gently arched and pendant; sutures shallow; 


4 
A B c rs 
% 
Height 6.0 8.14 6.2 mm. 
Greatest Width 2.2 1.83 mm. 
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aperture sub-oval; base rounded or on some specimens very slightly 
flattened. 

There is a strong tendency in this species toward suppression of the 
costae. On most specimens traces of costae are observed only on the 
first and perhaps the second post-nepionic whorls. One specimen, the 
cyrioplesiotype, is costate on six post-nepionic whorls, that is from the 
4th through the oth inclusive. The costae are typically low and rounded 
with a gentle sinuosity and moderate to well marked obliquity. Two 
specimens preserve traces of coloration which consists of a single, rather 
narrow revolving dark band at about mid-whorl-face. 

The pendant whorl profile and partially to wholly suppressed costae 
on this species are characteristic. Pseudozygopleura peoriensis (Worthen) 
seems to be almost identical in these characters but is a considerably 
larger shell whorl for whorl, a feature that is considered to have good 
specific value. P. praeacuta Knight has a flat whorl profile and base. 

Top of the Labette shale, Locality 43, 19 specimens, of which ro are 
from Zone G and.g from Zone R. Cyrioplesiotype, Yale Peabody Mu- 
seum No. 12951. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) CRONEISI Knicut, n. sp. 
Plate 1, figure 3 


Ratio of height of body whorl to 
Of costac, twellthh WhO)... 19 


aE stimated on the assumption that 3 apical whorls are missing from the holotype. 


Acutely high-spired; sides slightly convex at neanic stages, straight 
at ephebic; whorl profile gently arched, pendant and adpressed; sutures 
shallow; whorls about 55 percent as high as wide; aperture auriform; 
base rounded. 

Transverse costae fairly strong, with slight sinuosity, and obliquity. 
The interspaces, about as wide as the costae. The costae arise abruptly, 
but not at full height, at the upper suture, increase in height slightly as 
they pass down over the face of the whorl and die away rather abruptly 
just below the lower line of suture. On three of the specimens referred 
to this species the costae become irregular at about the eleventh whorl; 
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that is to say, at this point the costae become small and crowded for a 
whorl or two, or, as on one specimen, the eleventh whorl is almost en- 
tirely without costae although on the twelfth they are typically devel- 
oped. It is difficult to say whether this tendency should be regarded as 
a specific character. Traces of coloration are preserved on the holo- 
type. The shell seems to have been dark except for a narrow band just 
below the upper suture and for the crests of the costae. 

This species suggests P. semicostata more than any other and yet 
it is a larger, coarser shell and is typically costate to the final whorl. 
It is very considerably smaller than P. scitula and does not have the 
highly sinuous and oblique costae of P. sinuosior. The name is in honor 
of Professor Carey G. Croneis of the University of Chicago. 

Top of the Labette shale, Locality 43, 22 specimens, of which 13 are 
from Zone R, 2 from Zone G, with 7 unallocated. Holotype, Yale Pea- 
body Museum, No. 12952. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) SCITULA (MEEK AND 
WoRTHEN) 


Plate 1, figures 2a-c 


Loxonema scitula MEEK AND WORTHEN, 1860, Acad. Nat. Sci., Phila., Proc., p. 464. 
Lower Coal Measures, Hodges Creek, Macoupin County, Illinois; 1866, Ill. Geol. 
Survey, Vol. 2, p. 377, Pl. 31, figs. 10a-c. 

Loxonema rugosa MEEK AND WORTHEN, 1860, Acad. Nat. Sci., Phila., Proc., p. 465, 
Upper Coal Measures, Springfield, Illinois; 1866, Ill. Geol. Survey, Vol. 2, p. 378. 
Pl. 31, figs. 11a-c. Upper Coal Measures, Springfield, Illinois. 

Zygopleura rogosa GiRTY, 1915, U.S. Geol. Survey, Bull. 544, p. 183, Pl. 25, figs. 1, 
1a. Wewoka formation, Wewoka quadrangle, Oklahoma. 

Zygopleura affinis Girty, 1915, Mo. Bur. Geol. & Mines, Vol. 13, 2d ser., p. 359, Pl. 
32, figs. 6-6b. Cherokee shale, Garland, Henry County, Missouri. 


B 


3.4% 3.3° 3.1 
Ratio of height of body whorl to total............ . 384 .39° 43 
Number of costae, eighth whorl................. 17 gn 16+ 
Number of costae, fourteenth whorl.............. 18 20 24+ 


aEstimated on the assumption that 7 apical whorls are missing. 


bEstimated on the assumption that 9 apical whorls are missing. 


The measurements labeled A were taken from the cyrioplesiotype, 
those labeled B from another mature plesiotype, both from the Labette 
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shale, while those labeled C were taken from a complete specimen from 
the lower Fort Scott limestone. 

Elongate, conical; sides straight to very slightly concave; whorl 
profile gently arched and somewhat pendant, distinctly adpressed; 
whorls about half as high as wide; sutures moderately deep; aperture 
auriform; base rounded on the adult but rather flattened on the earlier 
whorls, which gives the latter a somewhat pagoda-like appearance. 

The transverse costae are rather sharp and approximately equal in 
width to their interspaces. They have considerable sinuosity and mod- 
erate obliquity, particularly on the later whorls. They arise quite grad- 
ually on the adpressed band and pass across the face of the whorl at 
gradually increasing height, till just below the middle of the whorl face 
where they begin to decrease in height a little more rapidly than they 
arose, and die out just below the lower line of suture. A single specimen 
referable to this species preserves traces of coloration. There seem to 
have been five alternating revolving bands of darker and lighter color. 
The adpressed band of the whorl is light, followed by a dark band passing 
around the upper-middle whorl face. The lower whorl face is light. A 
rather dark band passes around just below the lower line of suture and 
the central part of the base is again light. 

It is only after considerable study that I have been convinced that 
my specimens which seemingly fell into five groups were not only con- 
specific among themselves but with the specimens described by Meek 
and Worthen as Loxonema scitulum and L. rugosum, as well as with that 
identified by Girty with the latter and that described by him as Zygo- 
pleura affinis. The difficulty lay in the fact that the earlier whorls seem 
to have a flatter base than the later ones so that a specimen in early 
maturity presents an appearance sufficiently different to justify seemingly 
specific differentiation. I am convinced that both Meek and Worthen, 
and Girty were misled by this character in separating first L. rugosa from 
L. scitula, and Z. affinis from the former. Meek and Worthen, indeed, 
were far from certain that their two forms were specifically different and 
placed their chief reliance on the fact that the costae in the form called 
rugosa seem to be regularly disposed each one below a corresponding 
costa on the preceding whorl, while on the form called scitula they alter- 
nated. If my observations mean anything, this character has no specific 
value whatever and is merely a tendency, probably induced by mechan- 
ical considerations, which is the normal condition in the genus but from 
which individual departures are very common. I have a number of 
specimens of different species that show both conditions on the same 
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shell. There is a very considerable discrepancy in my whorl counts and 
those of Meek and Worthen and Girty. These authors were dealing with 
specimens that lacked the apical whorls, the minuteness of which they 
seem not to have guessed, and they either failed to take the lost volutions 
into consideration or underestimated their number. My similarly incom- 
plete specimens of like growth stages seem to match theirs whorl for whorl. 

The specimens identified by C. A. White (1m) and by Plummer and 
Moore (1k) with Loxonema rugosum Meek and Worthen I would exclude 
from the synonomy. 

P. scitula differs from P. condrai by its considerably larger size and 
robust form, from P. sinuosior in its larger size and stronger and less 
sinuate costae. P. croneisi is a smaller and finer shell. 

Lower Fort Scott limestone, Locality 10, 1 specimen; Locality 21, 
1 specimen. Top of the Labette shale, Locality 43, 18 specimens, of 
which 8 are from Zone G, 2 from Zone R, and 8 unallocated. Base of the 
Pawnee limestone, Locality 6, 3 specimens. Cyrioplesiotype, Yale 
Peabody Museum, No. 12953. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) Sp. A. 
Plate 1, figure 4 


Greatest width, 5.0mm. Pleural angle, 23°. Number of costae, 14. 


Due to the fragmentary condition of the only specimen no other measure- 
ments were taken. 

The specimen consists of the final two and one-half whorls. Sides 
rather flat; sutures quite shallow; whorl profile adpressed at the upper 
suture and markedly pendant; base flatly arched; aperture sub-rhom- 
boidal. The ornamentation consists of rather strong sharp costae which 
do not appear as wide as the interspaces. These number 14 on the next 
to last volution. The costae arise very gradually on the adpressed band 
a slight distance below the suture and reach their maximum height about 
three-quarters of the way down the side, from which point they descend 
more rapidly to the line of suture where they become obsolete. No 
evidence of coloration is preserved. 

The strong, sharp, pendant costae serve to distinguish this shell 
from others known to me, yet it does not seem advisable to give it a 
specific name when knowledge of the apical part is lacking. 

Base of the Pawnee limestone, Locality 6, 1 specimen. Yale Pea- 
body Museum, No. 12954. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) WILLIAMSI Knicar v. sp. 
Plate 1, figures 5a-c 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 


2Estimated on the assumption that three apical whorls are lost from the holotype. 


Elongate, conical; sides straight to very slightly convex; whorl pro- 
file gently arched, adpressed, pendant; whorls about half as high as 
wide; aperture sub-quadrate; base rather flatly rounded. The nucleus 
has not been seen. 

Except for very obscure and rather fine transverse costae on the 
neanic volutions of some specimens and a few very fine growth-lines 
there is no post-nuclear ornamentation at all. The surface is smooth, 
almost polished. No traces of coloration are observed. ; 

This species has so close a superficial resemblance to the Soleniscus- 
Sphaerodoma group of shells, particularly to such as have the columellar 
fold only slightly developed, that for some time I tentatively associated 
it with them. Yet while the nucleus is missing from all of my specimens 
and final confirmation of the present generic assignment must await its 
discovery, the general form, typical reflexed inner lip and particularly 
the faint traces of costation on the earlier whorls of the holotype as well 
as the lack of truly distinctive soleniscoid characters have served to 
convince me that it is a true non-costate Pseudozygopleura. This species 
is larger, relatively wider than any other smooth members of the genus 
except perhaps P. inornata which has a very different form. 

It is not unlike “ Loxonema bella’’ Walcott as figured by the author, 
but is smaller and has a wider apical angle. It differs from the Wewoka 
shell referred by Girty to Walcott’s species in being considerably smaller, 
and in not having the flattened volutions of that species. It differs in 
much, the same way from Orthonema conicum Meek and Worthen. The 
name is for Professor James S. Williams of the University of Missouri. 

Top of the Labette shale, Locality 43, 4 specimens, of which one is 
known to be from Zone R and two from Zone G. Base of the Pawnee 
limestone, Locality 6, 1 specimen. Holotype, Yale Peabody Museum, 
No. 12955. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) TROCHUS Knicat, Nn. sp. 
Plate figure 7 


Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
No post-nepionic costae 


aEstimated on the assumption that three apical whorls are missing. 


Top-shaped; sides straight; whorl profile almost flat; sutures not 
impressed; base flatly rounded; aperture sub-quadrate. The nucleus 
is missing from the holotype but an immature specimen of six whorls 
which seems to be conspecific with the holotype shows a typical pseudo- 
zygopleuroid nucleus. 

Shell seems to have been totally without sculpture of any sort at all 
post-nepionic stages, not even lines of growth being visible on the smooth, 
almost polished surface of the holotype. Hence it is impossible to learn 
the course of the outer lip as that feature is broken away and there are 
no growth-lines to serve as guides. No traces of coloration are to be seen. 

The top-like form of this shell seems to characterize it so well as to 
make comparisons unnecessary. 

Top of the Labette shale (Zone G), Locality 43, two specimens, 
one of them juvenile. Holotype, Yale Peabody Museum, No. 12956. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) ROTHI Knicur, sp. 
Plate 1, figure 8 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, tenth whorl 


Conical; straight sides; whorl profile rather flat; suture quite shal- 
low; aperture sub-quadrate; base flatly rounded. 
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The transverse costae are low and fine but widely spaced. The 
interspaces appear three to four times as wide as the costae. The costae 
have slight normal sinuosity and obliquity. The base is smooth. No 
traces of color have been seen. 

This species has much the form of P. trochus, but is considerably 
smaller and is further distinguished by the presence of costae. The 
conical form and fine, widely spaced costae serve to distinguish it from 
all other species known to me. The name is in honor of Mr. Robert I. 
Roth of the Indian Territory Illimunating Oil Company. 

A single specimen was obtained from the top of the Labette shale 
(Zone G) at Locality 43. Holotype, Yale Peabody Museum, No. 12957. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) GIRTYI Knicut, n. sp. 
Plate 1, figures 6a-b 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, sixth whorl 
Number of costae, twelfth whorl 


aE stimated on the assumption that 3 apical whorls are missing from the holotype. 


Elongate conical; sides straight or very slightly convex; whorl pro- 
file gently and evenly arched, slightly adpressed; sutures shallow; aper- 
ture sub-quadrate; base flattened. Nucleus not seen. 

Transverse costae strong, and about equal to interspaces. They 
arise abruptly at the upper suture and passing across the whorl face at 
uneven height, die away just below the lower line of suture. They have 
little sinuosity or obliquity. 

P. girtyi is characterized by its strong, regular, only slightly sinuous 
or oblique costae and elongate conical, nearly straight sided form. It is 
relatively more elongate than P. scitula and in that species the adpressed 
sutures are much more marked. The name is in honor of Dr. George H. 
Girty of the United States Geological Survey. 

Top of the Labette shale, Locality 43, three specimens. Base of the 
Pawnee limestone, Locality 6, five specimens. Holotype, Yale Peabody 
Museum, No. 12958. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) CONICA Kwnicat, N. 
Plate 2, figures 1a-b 


Number of costae, tenth whorl 


aEstimated on the assumption that 5 apical whorls are missing from the holotype. 


Elongate, conical; sides straight; whorl profile, very gently arched 
and slightly pendant, almost flat, slightly adpressed; sutures very shal- 
low; whorls very low, the tenth on the helotype being only about one- 
third as high as wide; aperture sub-quadrate; base somewhat flatly round- 
ed. Nucleus not seen. 

Transverse costae moderately strong, equal to or a little wider than 
their interspaces, with little sinuosity but a moderate amount of ob- 
liquity. They arise rather abruptly at the upper suture and, passing 
across the whorl face at an even height, die out just below the line of 
suture. No traces of coloration are preserved. 

This shell is distinctly characterized by its conical shape, flat sides, 
its whorl profile, its low whorls and flattish base. Since none of my 
specimens show crowding of the costae near the aperture they may not 
be fully mature. Nevertheless the addition of more volutions would not 
obscure the characters noted above. 

Base of the Pawnee limestone, Locality 6, two specimens (including 
the holotype). Top of the Labette shale, Locality 43, two specimens. 
Holotype, Yale Peabody Museum, No. 12959. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) CONDRAI Knicat, n. sp. 
Plate 1, figure 9 


Ratio of height of body whorl to total... 


4Estimated on the assumption that 6 apical whorls are lost from the holotype. 
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Attenuate-conical; sides nearly straight; whorl profile smoothly 
rounded, slightly adpressed; sutures of moderate depth; whorls rather 
high, being about 60 per cent as high as wide; aperture sub-quadrate; 
base flatly rounded. Nucleus not seen. 

Transverse costae, rather low, rounded, seemingly a little wider than 
their interspaces. The costae rise gradually from the upper suture, at- 
taining their maximum in a short space, and, passing across the whorl 
face at an even height, they die out just below the lower line of suture. 
They are rather strongly sinuate but not notably oblique. 

P. condrai resembles somewhat P. plummeri in general form but is a 
considerably larger, coarser shell, has relatively higher whorls and less 
oblique costae. It is smaller than P. schucherti and has fewer, broader 
costae and shallower sutures. When figures at different magnifications 
bringing about apparent agreement in size are compared, P. condrai 
seems much like P. girtyi but a side by side comparison immediately 
shows that they are distinct; P. condrai is much the smaller and more 
attenuate. The name is in honor of Doctor G. E. Condra, State Geol- 
ogist of Nebraska. 

Top of the Labette shale, Locality 43, three specimens. Holotype, 
Yale Peabody Museum, No. 12960. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PLUMMERI Knicat, n. sp. 
Plate 1, figures 10a-b 


Ratio of heignt of body whorl to total... .36 


aE stimated on the assumption that three apical whorls are missing. 


Attenuate, conical; sides very slightly convex; whorl profile rather 
sharply rounded, slightly pendant and adpressed; whorls about half as 
high as wide; aperture sub-quadrate; base flattened. 

Transverse costae rather sharp, about equal to interspaces, only 
slightly sinuous but somewhat oblique. They arise at the upper suture, 
increase rapidly in height, reaching the maximum a little above the 
middle of the whorl face and die out just below the line of the lower su- 
ture. No traces of coloration have been seen. 
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P. plummeri resembles somewhat P. condrai but differs in that it is 
smaller, finer, has relatively lower whorls, and more numerous and more 
oblique costae. It is a smaller and finer shell than P. scitula (Meek and 
Worthen), The name is in honor of Mr. Frederick B. Plummer of the 
University of Texas. 

Top of the Labette shale, Locality 43, four specimens of which one 
is from Zone G and the others unallocated. Holotype, Yale Peabody 
Museum, No. 12961. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) WERNERI Knicut, Nn. sp. 


Plate 2, figure 2 
4.382 
Ratio of height of body whorl to .274 


2Estimated on the assumption that seven apical whorls are lost from the holotype. 


High-spired and sub-cylindrical; whorl profile gently and evenly 
rounded; whorls quite high, nearly 70 per cent as high as wide; sutures 
shallow and very slightly adpressed; aperture auriform; base deeply 
rounded; nucleus not seen. 

Transverse costae rather strong, with narrow interspaces, very 
little sinuosity or obliquity. They arise sharply at the upper suture, 
cross the whorl face at an even height, and die out just below the lower 
line of suture. 

Since I have only one specimen of five and one-half whorls, the esti- 
mates involving factors depending on the lost whorls must be considered 
very tentative. This sub-cylindrical, very attenuated form with round 
whorls, rounded base and coarse costae hardly needs comparisons with 
any other species with which I am acquainted. The name is in honor 
of Professor W. Courtney Werner of Washington University, St. Louis, 
Missouri. 

Top of the Labette shale, Locality 43, one specimen. Holotype, 
Yale Peabody Museum, No. 12962. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) SINUOSIOR Knicxr, sp. 
Plate 2, figure 3 

Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 

Number of costae, sixth whorl 

Number of costae, eleventh whorl 


Elongate-conical; sides straight, only very slightly convex at neanic 
stages; whorl profile gently arched, decidedly pendant, slightly adpressed; 
sutures shallow; aperture sub-quadrate; base flatly rounded. 

Transverse costae numerous, low, narrow and rounded, about equal 
to their interspaces in width and notably sinuous and oblique. They 
rise abruptly at the upper suture, and, passing across the face of the whorl 
at an even height, die out just below the lower line of suture. No traces 
of coloration are preserved. 

P. sinuosior is characterized by its oblique, sinuous costae in con- 
nection with its pendant whorl profile and sharply conical spire. 

Top of the Labette shale, Locality 43, eight specimens of which two 
are from Zone R. Holotype, Yale Peabody Museum, No. 12963. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PULCHRA Knicar, n. sp. 
Plate 2, figure 4 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, twelfth whorl 


Attenuate-conical; sides very gently convex; whorl profile gently 
arched and somewhat pendant, slightly adpressed; sutures shallow; 
base rather flatly rounded; aperture sub-quadrate. 

Transverse costae low, rather fine and with distinct sinuosity and 
obliquity. The costae arise gradually at the upper suture and, passing 
across the whorl face at an even height, they die out just below the lower 
’ line of suture. No traces of coloration have been seen. 
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This small, fine and delicate species hardly needs comparison unless 
with P. assertonsoris. Its pendant whorl profile and numerous fine sin-- 
uous and oblique costae, however, serve to distinguish it at once. 

I have a single specimen from the top of the Labette shale (Zone G) 
at Locality 43. Holotype, Yale Peabody Museum, No. 12964. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) MOOREI Knicat, wn. sp. 
Plate 2, figure 9 


Apical angle, over all 
Apical angle, neanic 


Ratio of of body whorl to total. 334 
Number of costac, Gleventh whorl... 20 


aEstimated on the assumption that 8 apical whorls are lost from the holotype. 


High spired; sides straight at ephebic stages, neanic stages not ob- 
served; whorl profile evenly arched, slightly adpressed; sutures of mod- 
erate depth; aperture sub-quadrate; base somewhat flattened. Nucleus 
not observed. 

Transverse costae moderately strong. They arise rather gradually 
at the upper suture, pass down over the face of the whorl, rising in height 
for the first half of the distance and thence losing height somewhat less 
rapidly until they dip inward to disappear just below the line of the lower 
suture. The costae are only slightly sinuous but show a fair amount of 
obliquity. No traces of coloration have been observed. 

Comparing this species with P. scitula (Meek and Worthen) we find 
that it is notably more slender and that it is mature at about two-thirds 
the size of that form. It has less rounded whorls than P. schucherti, 
fewer stronger costae and a slight adpressed zone which is entirely lack- 
ing in the latter; it is decidedly more robust than P. condrai or P. werneri. 
The name is in honor of Professor Raymond C. Moore of the University 
of Kansas and State Geologist of Kansas. 

From the top of the Labette shale at Locality 43, three specimens 
one of which is from Zone R. Holotype, Yale Peabody Museum, No. 
12965. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) TEREBRA Knicut, n. sp. 
Plate 2, figure 5 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, seventh whorl 
Whorls 9 to 14 without costae 


2Estimated on the assumption that 2 apicals whorls are missing. 


Sub-cylindrical; sides slightly convex at neanic, straight at ephebic 
stages; whorl profile very gently rounded, slightly pendant and ad- 
pressed; sutures quite shallow; base markedly flattened; aperture sub- 
quadrate. The nucleus has not been seen. 

The first six or seven post-nepionic whorls carry transverse costae 
while the remaining four or five are entirely without ornamentation. 
The transverse costae arise gradually at the upper suture, rise in height 
to a point a little below the middle of the whorl face, and, it may be 
safely assumed, die out shortly beneath the lower line of suture. No 
traces of coloration are to be seen. 

This species, combining small size with many, pendant whorls, 
sub-cylindrical form and flat base, falls rather close to P. pagoda and P. 
restis. It is distinguished by its partial loss of costation. It is also larger 
than the former and has finer, more numerous costae than the latter. 

I have a single specimen from the top of the Labette shale (Zone G) 
at Locality 43. Holotype, Yale Peabody Museum, No. 12966. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) RESTIS Kwnicurt, n. sp. 
Plate 2, figure 7 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, sixteenth (?) whorl 


2Fstimated on the assumption that 10 apical whorls are missing. 


Sub-cylindrical; sides straight; whorl profile gently arched and 
slightly pendant, adpressed; sutures rather shallow; whorls moderately 
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high being about 53 per cent as high as wide; aperture sub-quadrate; 
base flat. Nucleus not seen. 

Transverse costae rather strong and widely spaced. They arise 
abruptly at the upper suture, and, crossing the whorl face at an even 
height, die out just below the lower suture. They show considerable 
sinuosity but little obliquity. No traces of coloration are to be seen. 

P. restis has much in common with P. pagoda, but P. restis is a larger, 
coarser form with fewer and stronger costae and the higher relative whorl 
height seems significant. The name is from the Latin restis (=rope). 

One specimen only from the top of the Labette shale (Zone R), at 
Locality 43. Holotype, Yale Peabody Museum, No. 12967. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PAGODA Kwnicut, N. 
Plate 2, figure 6 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, fifth whorl 
Number of costae, twelfth whorl 


Elongate, sub-cylindrical; sides convex at neanic and straight at 
ephebic stage; whorl profile well rounded, pendant and adpressed above; 
sutures shallow; whorls quite low, being only about 4o per cent as high 
as wide; aperture sub-quadrate; base markedly flat. 

Transverse costae sharp, about equal to interspaces. They arise 
gradually from the upper suture, increase in height to somewhat below 
mid-whorl and die out immediately below the lower line of suture. The 
sinuosity is slight and the obliquity moderate. No traces of coloration 
observed. 

This minute species stands closest to P. terebra and P. restis. It is 
smaller than the former, and has more numerous costae and notably 
lower whorls than the latter. 

I have one specimen only, perhaps not quite mature, from the top 
of the Labette shale at Locality 43. Holotype, Yale Peabody Museum 
No. 12968. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) SCHUCHERTI Knicut, n. sp. 
Plate 2, figure 8 


Apical over all 
neanic 
Pleural angle 
Ratio of height to width 
Ratio of height of body whorl to total 
Number of costae, seventh whorl 


2Estimated on the assumption that 5 apical whorls are missing from the holotype. 


High-spired; sides straight; whorl profile well rounded; sutures 
deep; aperture auriform; base rounded. Nucleus not seen. 

Transverse costae rather low, sharp, with wide interspaces. They 
arise gradually at the upper suture, and, passing across the face of the 
whorl at an even height, die out just below the lower line of suture. 
The costae show a rather marked sinuosity, but little obliquity. No 
traces of color have been seen. 

The comparatively numerous costae, round whorl profile and deep 
sutures of P. schucherti remind one of P. multicostata (Meek and Worthen) 
yet its costae, while numerous, are not so abundant as in that form nor 
are they so fine. This is a larger, coarser shell. Neither does it agree 
with the shell from the Wewoka formation of Oklahoma referred mis- 
takenly, it seems to me, to Meek and Worthen’s species by Girty. Girty’s 
form has more numerous costae and is considerably larger than either P. 
multicostata or the specimen under consideration. The name is given in 
honor of Professor Charles Schuchert of Yale University. 

Top of the Labette shale, Locality 43, one specimen. Holotype, 
Yale Peabody Museum, No. 12969. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PLURICOSTATA Knicurt, 
N. SP. 


Plate 2, figure 11 


Apical angle, over all 
angle, neanic 
ural angle 
Ratio of height to width 
Ratio of height of body whorl to total 
Number of costae, eighth whorl 
Number of costae, twelfth whorl 


aEstimated on the assumption that 3 apical whorls are missing from the holotype. 
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High-spired; sides nearly straight, very slightly concave; whorl pro- 
file well rounded with a slight median flattening; sutures deep; aperture 
auriform; base rounded. Nucleus not seen. 

Transverse costae fine but distinct, about equal in width to their 
interspaces. They arise at the upper suture, and, passing across the face 
of the whorl at an even height, die out at the lower line of suture. They 
show very slight sinuosity or obliquity. No trace of coloration is pre- 
served. 

It was after considerable hesitation that I came to the conclusion 
that the specimens referred here are not to be identified with P. multi- 
costata (Meek and Worthen). They have in common with that form 
the numerous, nearly straight and vertical costae, but the sutures are 
considerably deeper, giving an almost beaded effect to the spire, the 
apical angle is somewhat less (and consequently the ratio of height to 
width is about 3.0 as against 2.0 for Meek and Worthen’s form) the whorls 
are higher and P. multicostata does not seem to show the flattening on 
the sides of the whorls noted in P. pluricostata. Furthermore, my spec- 
imens seem to have even more numerous costae. 

Keyes, Girty, and Plummer and Moore all refer specimens to Meek 
and Worthen’s species. Keyes does not figure his forms and his descrip- 
tion is too inadequate to allow detailed comparisons. It is quite doubtful 
that either Girty’s or Moore’s specimens, both well figured, are properly 
referred to P. multicostata as both of them are several times as large as 
that form or the one under consideration, not to mention other ap- 
parently valid differences. 

I have two specimens from the top of the Labette shale at Locality 
43, and a third, doubtfully referred because of poor preservation, from 
the base of the Pawnee limestone at Locality 6. Holotype, Yale Peabody 
Museum, No. 12970. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) DELOI Kwnicurt, Nn. sp. 
Plate 2, figure 10 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, ninth whorl 


Elongate, conical; sides straight to slightly concave; whorl section 
rounded with the curvature especially sharp above; sutures deep; base 
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rounded; aperture sub-oval; the first two neanic whorls expanding very 
rapidly thus giving a blunt-tipped appearance to the shell as a whole. 

Transverse costae moderately strong, well rounded and about 
equal in width or a little wider than their interspaces. They show very 
little sinuosity or obliquity. They arise abruptly at the upper suture, 
and, passing across the whorl face at an even height, die out rather grad- 
ually just below the lower line of suture. No traces of coloration have 
been seen. 

P. deloi has much in common with P. obtusicacuminis, most notably 
the blunt apex caused by abnormally rapid expansion of the neanic 
whorls. It is distinguished chiefly by its round whorl profile, deep su- 
tures and greater pleural angle. It has coarser costae and a lower whorl 
section than P. pluricostata, to which it otherwise shows some resem- 
blance. It also seems to have two less whorls than the compared species, 
but the only specimen may not be quite mature. The name is for Mr. 
David N. Delo. 

One specimen from the top of the Labette shale (Zone R) at Locality 
43. Holotype, Yale Peabody Museum, No. 12971. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) NIGRA Knicut, N. sp. 
Plate 2, figures 14a-b 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 


«Estimated on the assumption that the 3 nuclear whorls are missing from the 
holotype. 


High-spired; sides very slightly convex at neanic stages and straight 
at ephebic; whorl profile gently arched, very slightly pendant; sutures 
only moderately deep; whorls about half as high as wide; aperture auri- 
form, base rounded. 

None of the four specimens referred here show the slightest trace of 
costae, and are entirely without ornamentation other than fine and 
sporadic lines of growth. The holotype is almost black in color and the 
color has a translucent appearance that suggests that it is original. 

Among the smooth forms with which P. nigra might be confused, 
P. semicostata is perhaps the closest. Yet P. nigra can be readily enough 
distinguished by its relatively deeper sutures, its typically less pendant 
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whorl profile, by its less attenuated form, and by its fewer whoris and 
smaller size. A crowding of the growth lines near the aperture suggests 
that the latter criteria do not in this instance reflect immaturity. 

I have four specimens from the top of the Labette shale at Locality 
43. Holotype, Yale Peabody Museum, No. 12972. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PUPA Knicat, N. sP. 
Plate 2, figure 13 


Ratio of height of body whorl to 
21 


«Estimated on the assumption that 4 apical whorls are missing. 


Elongate bee-hive-shaped; sides quite convex; whorl profile very 
gently arched, nearly flat; sutures very shallow; whorls low, about 35 
per cent as high as wide; aperture and base rounded. Nucleus not seen. 

Transverse costae low, rounded with equal or wider interspaces. 
The costae arise gradually from the upper suture, and, passing across 
the face of the whorl at an even height, die out just below the lower 
line of suture. They show very little arching or obliquity. No traces 
of coloration are to be seen. 

The arched sides and very low whorls of this shell are quite distinc- 
tive. It approaches most nearly, perhaps, to P. recticostata but is readily 
separated from that species by its low, wide whorls. It is considerably 
larger than P. nana (Girty) and P. teres (Girty) and has much lower, 
wider whorls and finer, more numerous costae than either. 

I have two specimens, both from the top of the Labette shale, Zone 
R, at Locality 43. Holotype, Yale Peabody Museum, No. 12973. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) KELLETTAE Knicut, n. sp. 
Plate 2, figures 15a-b 


Ratio of height of body whorl to total........................0000005. .40 
22 


Number of costae, tenth whorl 
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Moderately high-spired; sides convex throughout; whorl profile 
flatly and evenly arched; whorls about half as high as wide; sutures shal- 
low; aperture auriform; base rounded. 

Transverse costae weaker on the younger and stronger on the mature 
whorls, except perhaps the final half volution where they are finer and 
more crowded; moderately sinuate; very slightly oblique; seemingly 
wider than their interspaces; the costae arise rather abruptly at the 
upper suture and, passing across the face of the whorl at an even height, 
die out rather gradually a little below the line of the lower suture. The 
coloration is preserved on one specimen, although rather poorly, and 
seems to consist of a vaguely defined dark revolving band passing around 
the whorls and covering slightly more than the lower half of the whorl 
face. The nucleus appears to be dark. 

P. kelle‘tae is characterized by its somewhat stubby shape and convex 
sides coupled with its relatively strong costation. The sides, convex 
though they are at later stages, are very slightly concave for a short 
distance below the nucleus, which gives a rather characteristic appear- 
ance. 

Having rather numerous specimens, it may be of interest to study 
briefly the range of variation of mature individuals. The number of 
whorls seems very constant; the height ranges from 4.8 mm. to 5.21 mm.; 
the width from 1.73 mm. to 1.81 mm.; the over all apical angle is quite 
constant at 25° to 27°; the neanic apical angle 31° to 39° and the pleural 
angle 11° to 17°. The ratio of height to width ranges from 2.74 to 2.94 
the relative height of the body whorl from 0.40 to 0.45. The number of 
costae at neanic stages seems rather constant at 22 to 23 while at ephebic 
stages there appears to be a range from 19 to 24. 

The name is in honor of Miss Betty Kellett of the Amerada Petro- 
leum Corporation. 

I have 34 specimens from the top of the Labette shale at Locality 
43, 3 of these from Zone G, 4 from Zone R, and the rest unallocated. 
Holotype, Yale Peabody Museum, No. 12794. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) RECTICOSTATA Knicur, 


N. SP. 

Plate 2, figure 16 : 
2.5 
Ratio of height of body whorl to .43 
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Moderately high-spired; sides convex throughout; whorl profile flat- 
ly and evenly arched; whorls about 40 per cent as high as wide; sutures 
quite shallow; aperture auriform; base rounded. 

Costae numerous, low, sharp, with very little sinuosity or obliquity. 
They arise abruptly at the upper suture and, passing down over the face 
of the whorl at an even height, die out just below the lower line of suture. 

P. recticostata is, in its general expression, quite similar to P. kel- 
lettae. It is distinguished by its somewhat larger size and generally more 
numerous and straighter costae. 

I have four specimens from the top of the Labette shale at Locality 
43. Holotype, Yale Peabody Museum, No. 12975. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) INORNATA Knicut, N. sp. 
Plate 2, figure 19 


Ratio of height of body whorl to 


Moderately high-spired; sides convex throughout; whorl profile 
flatly and evenly arched; whorls about half as high as wide; sutures 
shallow; aperture auriform; base rounded. 

Typically smooth and without ornamentation on all post-nuclear 
whorls, but exceptionally, as in the holotype, exceedingly faint traces 
of costae may be found on perhaps two or three of the uppermost neanic 
volutions. Faint traces of a narrow dark band passing around the 
whorls at or just above the lower suture can be detected on two speci- 
mens. 

P. inornata may be distinguished from other known unornamented 
species by its relatively short convex form, and from species of similar 
form such as P. kellettae and P. recticostata by its almost complete lack 
of costae. 

Top of the Labette shale, Locality 43, 10 specimens, of which 6 are 
from Zone R, leaving 4 unallocated. Holotype, Yale Peabody Museum, 
No. 12976. 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) OBTUSICACUMINIS 
KNIGHT, N. SP. 


Plate 2, figure 17 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, eleventh whorl 


Sub-cylindrical; sides convex at neanic and straight at ephebic 
stages; whorl profile very gently arched and slightly shouldered; sutures 
shallow; base rounded; aperture sub-oval; the first neanic whorl or two 
expanding more rapidly than normal giving the shell as a whole a blunted 
appearance. 

Transverse costae low, even, well rounded and with narrow inter- 
spaces, with little sinuosity but fair obliquity. The costae arise abruptly 
at the upper suture and, passing across the whorl face at an even height, 
die out more gradually a little below the lower line of suture. No traces 
of coloration have been observed. 

The sub-cylindrical form and slightly shouldered whorl-profile 


suggest the subgenus Pyrgozyga and yet the rounded base with an ar- 
cuate columella seem to require its placement with the subgenus Pseudo- 
zygopleura close to P. assertonsoris. From this latter it differs in its larger 
size, coarser costae and blunted apex. 

There are on hand 4 specimens from the top of the Labette shale 
(Zone G) at Locality 43. Holotype, Yale Peabody Museum, No. 12977. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) ASSERTONSORIS 
KNIGHT, N. SP. 


Plate 3, figures 1a-b 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, seventh whorl 
Number of costae, twelfth whorl 


Attenuate, sub-conical; sides straight at ephebic stages, convex 
at neanic; whorl profile very gently arched; sutures quite shallow; whorls 
about half as high as wide; aperture auriform; base rounded. 
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Transverse costae narrow, rounded, somewhat irregular, about 
equal to their interspaces in width, with slight sinuosity and little ob- 
liquity. They arise rather abruptly at the upper suture and, crossing 
the whorl face at an even height, die out just below the lower line of 
suture. There is a well expressed tendency for the costae to become 
progressively less distinct on the later whorls. Coloration is well pre- 
served and a striking feature on three of my specimens of this species. 
It consists of a broad dark revolving band passing around the lower half 
to five-eighths of the whorl face. This band is more clearly delimited in 
some individuals than others and may pass part way onto the base. 

This minute, delicate species hardly needs comparison. Perhaps 
the nearest to it is P. tenuivirga which is slightly larger and more robust 
and has rather stronger and fewer costae. The color band, also well 
preserved in many specimens of the latter species, is narrower and con- 
fined rather closely to the immediate neighborhood of the lower suture. 

The name, derived from the Latin asser (= pole) and tonsor (= bar- 
ber), was suggested by the color markings which remind one of the 
barber pole. 

Top of the Labette shale, Locality 43, 6 specimens. Holotype, 
Yale Peabody Museum, No. 12978. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) TENUIVIRGA Knicat, N. sp. 
Plate 2, figures 18a-b 


of herent of boay whorl to total. . -39 


Elongate conical, sides slightly convex; whorl profile very gently 
and evenly arched; sutures shallow; whorls about half as high as wide; 
aperture auriform; base rounded. 

Transverse costae rather strong, very slightly sinuous and oblique, 
about equal to interspaces in width. They arise abruptly at the upper 
suture, cross the whorl at an even height and die out just below the 
lower line of suture. A considerable number of specimens have well 
preserved coloration consisting of a rather narrow dark revolving band 
extending just above the lower suture and partly covered by it. 
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P. tenuivirga differs from P. assertonsoris in its more robust form and 
costae, fewer whorls and narrower color band. It is much smaller than 
most forms with which comparison might be made. It is larger, and 
more coarsely costate than either P. nana (Girty) or P. teres (Girty) 
and both these species are almost pupaeform in outline. The name is 
derived from the Latin tenuis (=thin) and virga (=colored stripe). 

Top of the Labette shale, Locality 43, 27 specimens, of which 7 
are from Zone R and the rest unallocated. One poorly preserved spec- 
imen from the base of the Pawnee limestone at locality 6 is doubtfully 
referred here. Holotype, Yale Peabody Museum, No. 12979. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) LEVENEAE Knicut, sp. 
Plate 3, figures 2a-b 


2.93 
Ratio of beignt of body whorl to total... -44 
16 


Moderately high-spired; sides very slightly convex; whorl profile 
very slightly and evenly arched; whorls about half as high as wide; 
sutures shallow; aperture auriform; base rounded. 

Transverse costae low, rounded, a little wider than or equal to their 
interspaces, with moderate sinuosity and little obliquity. They arise 
abruptly at the upper suture, and, crossing the whorl face at an even 
height, die out just below the lower line of suture. In this species rather 
more markedly than in most others the costae become crowded and in- 
distinct on the final whorl, or they may be entirely lacking. In a number 
of specimens the final whorl and more particularly its lower half is 
uniformly dark in color; this tint grades rather evenly into the lighter 
gray of the spire. 

P. leveneae probably approaches more closely to P. kellettae than to 
any other species but is distinguished by its more slender form, and its 
more rounded and lower costae which tend markedly to obsolescence 
on the final whorl. The name is in honor of Miss Clara Mae Levene, of 
Yale University. 

Top of Labette shale at Locality 43, 27 specimens of which 2 are 
from Zone R, and 25 unallocated. Holotype, Yale Peabody Museum, 


No. 12980. : 
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PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) ACUMINATA sp. 
Plate 3, figure 3 


Apical angle, over all 


Ratio of height of body whorl to total.....................0.0.000000- 814 
Number of costae, thirteenth whorl... 15 


aE stimated on the assumption that the holotype lacks a single initial whorl. 


Acuminate, high-spired; sides nearly straight at all stages, only 
very slightly convex at neanic; whorl profile flatly rounded, neither 
shouldered nor pendant; sutures shallow; whorls relatively high, being 
about 60 per cent as high as wide; aperture auriform; base rounded, 
slightly flattened. 

Transverse costae low, sharp, well defined; interspaces about equal 
to or a little broader than costae. The costae arise rather abruptly at 
the upper suture, pass across the face of the whorl at an even height and 
die out at the lower suture. Sinuosity and obliquity very slight. No 
traces of coloration have been seen. 

P. acuminata is well differentiated from any known forms by its 
flat straight sides, flat whorl profile, its general shape of a marlin spike 
and its straight, even costae. Nevertheless, since these characters are 
not so conspicuous at young stages, it may be difficult to recognize the 
species when only represented by immature specimens. Yet even the 
young show only to a less degree the acuminate spire and nearly straight 
sides. 

I have two specimens, one of them immature, both from the top of 
the Labette shale at Locality 43. Holotype, Yale Peabody Museum, 
No. 12981. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PRAEACUTA Knicat, nN. sp. 


Plate 3, figure 4 
Ratio of herent Gf body whorl to total 


Number of costae, sixth whorl (of paratype)... 


Greatest width . 2.25 mm. 
| 
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Acuminately high-spired; sides nearly straight at all stages, only 
very slightly convex at neanic; whorl profile very flatly rounded; sutures 
shallow; whorls of medium height typically a little more than 50 per 
cent as high as wide; aperture sub-quadrate; base distinctly flattened. 

There is a tendency to suppression of costae. The holotype shows 
faint traces of costae only on the first two or three post-nuclear whorls, 
but the paratype, an immature specimen, carries rather coarse costae 
to the seventh whorl from which point it is quite without ornamentation. 
No traces of coloration seen except that the nucleus is dark. 

P. praeacuta is differentiated from other forms wholly or partially 
without ornamentation by its acuminate flat-sided spire and from P. 
acuminata by its tendency toward more or less complete suppression of 
the costae, by its flatter base and somewhat lower whorls. 

Two specimens were collected, both from the top of the Labette 
shale at Locality 43. Holotype, Yale Peabody Museum, No. 12982. 


PSEUDOZYGOPLEURA (PSEUDOZYGOPLEURA) PERVERSA Knicut, N. sp. 
Plate 2, figures 12a-b 


Ratio of height of body whorl to total... 24 


Sinistrally coiled; narrowly conical; sides slightly convex; whorl 
profile very gently arched, pendant, adpressed; sutures shallow; base 
rounded; aperture auriform. 

The transverse costae are low and rounded; about equal to their 
interspaces in width. They arise at the upper suture, increase slightly 
in height as they pass across the whorl face and die out just below the 
line of the lower suture. They show a moderate sinuosity and obliquity 
normal in direction for a sinistral shell. The costae become crowded, 
fine and obscure on the final whorl. No traces of color have been seen 

Plummer and Moore figure as Hemizyga sp. (Texas Univ. Bull. 
2132, Pl. 19) what seems to be a sinistral form of Pseudozygopleura. 
This shell is apparently larger and more attenuated than P. perversa 
though in many respects much like it. It does not seem to be a Hemi- 

zyga. Further than this no other sinistral forms are known. 


Num II 
Height 5.65 mm. 
Width .98 mm. 
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I have three specimens from the top of the Labette shale, Locality 
43, two of which are assignable to Zone G. Holotype, Yale Peabody 
Museum, No. 12983. 


SuBGENUS PYRGOZYGA KNIcut, N. suBG. 


PSEUDOZYGOPLEURA (PYRGOZYGA) CYLINDRATA Kniczt, N. sp. 
Plate 3, figures 6a-b 


Greatest width 


Ratio of height of body whorl to . 164 
15 


Number of costae, twenty-fourth whorl 


aEstimated on the assumption that 5 apical whorls are missing. 


Sub-cylindrical; extremely high-spired and with numerous volu- 
tions; sides convex in early neanic stages and straight thereafter; whorl 
profile flat and shouldered; whorls distinctly low, their height being some- 
thing less than 4o per cent of their width; aperture sub-quadrate; base 
flatly rounded. 

Transverse costae sharp with rather broad interspaces. The costae 
arise abruptly at the upper suture, pass across the face of the whorl at 
an even height and die out just below the lower line of suture. They 
show almost no sinuosity and only slight normal obliquity. One spec- 
imen from the top of the Labette shale shows distinct traces of coloration 
in the form of a revolving dark band occupying the upper half of the 
exposed side of each volution. The color band does not quite reach the 
suture. 

This species is very distinctive. Its high spire, cylindrical form 
and numerous, very low whorls are not duplicated among any forms 
known to me. 

The holotype is from the base of the Pawnee limestone at Locality 
6. Seven additional specimens are from the top of the Labette shale at 
Locality 43, four of which are known to be from Zone G and one from 
Zone R. Holotype, Yale Peabody Museum, No. 12984. 


2.8 mm. 
4 
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PSEUDOZYGOPLEURA (PYRGOZYGA) MACRA Knicat, N. sp. 
Plate 3, figures 7a-d 
Number of whorls 
Height 
Greatest width 
Apical angle, over all 
Apical angle, neanic 
Pleural angle 
Ratio of height to width 
Ratio of height of body whorl to total 
Number of costae, seventh whorl 
Number of costae, seventeenth whorl 


Measurements estimated on the basis of both the holotype (lacking about ten 
apical whorls) and a paratype, an immature specimen. 


Sub-cylindrical and high-spired; sides slightly convex at neanic 
stage, straight at ephebic; whorl profile very flatly arched, slightly 
shouldered; whorls relatively low, about 45 per cent as high as wide; 
sutures shallow; base flatly rounded; aperture sub-quadrate. 

Transverse costae low, rounded, appearing a little wider than their 
interspaces. They arise on the shoulder at the upper suture, pass across 
the face of the whorl at an even height and die out just below the lower 
line of suture; sinuosity and obliquity very slight. The coloration, 
which is faintly visible on the holotype, consists of a narrow, dark re- 
volving band passing around the whorls a little above the lower suture 
and extending up the sides to a very little above midway from suture to 
suture. 

P. macra resembles somewhat closely P. dunbari but is definitely a 
smaller and finer shell at the same growth stages. Its color band is much 
the same as that of P. dunbari but is relatively narrower and seems to 
be placed slightly higher on the whorl. The name was chosen with ref- 
erence to its attenuated form (Lat. macer = lean). 

Twenty-one specimens, many of them immature, were collected 
from the top of the Labette shale at Locality 43. Three of these are 
from Zone R, one from Zone G, with seventeen unallocated. Holotype, 
Yale Peabody Museum, No. 12985. 


PSEUDOZYGOPLEURA (PYRGOZYGA) DUNBARI Knicat, wn. sp. 
Plate 3, figures 8a-b 


Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, seventeenth whorl 


aEstimated on the assumption that 10 apical whorls are missing from the holo- 
type 


bMeasured on the figured paratype, a young individual. 
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High-spired and attenuated, sides straight at ephebic stage, some- 
what convex at neanic; whorl profile gently arched and shouldered; 
sutures shallow; aperture sub-quadrate; base somewhat flatly rounded. 

Transverse costae strong, typically rounded, seemingly wider than 
their interspaces, with rather slight sinuosity and obliquity. They arise 
abruptly at the upper suture, pass across the face of the whorl at an even 
height and die out just below the lower line of suture. Several of my 
specimens preserve traces of coloration. It consists of a dark revolving 
band covering the lower five-eighths of the exposed face of the whorls. 
The nucleus is dark. One specimen referred to the species is entirely a 
very dark gray and it is not known whether this represents original 
coloration or is secondary or, if it is original, what weight should be given 
it as a specific character. 

P. dunbari is differentiated from P. cylindrata by its coarser, less 
numerous costae, its less well developed whorl shoulders and its greater 
relative whorl height. The last in P. dunbari is about 48 per cent of the 
width as against 45 per cent or less in the compared species. P. macra 
is a smaller and altogether finer form while P. marvinwelleri of much the 
same size and form has much more numerous and finer costae. The name 
is in honor of Professor Carl O. Dunbar, of Yale University. 

I am referring to this species 35 specimens from the top of the La- 
bette shale at Locality 43; of these 4 are from Zone R, 8 from Zone G, 
while 23 are unallocated. Holotype, Yale Peabody Museum, No. 12986. 


PSEUDOZYGOPLEURA (PYRGOZYGA) MARVINWELLERI Knicst, wn. sp. 
Plate 3, figures ga-b 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, tenth whorl 
Number of costae, eighteenth whorl 


aEstimated on the assumption that 5 apical whorls are missing from the holotype. 


Elongate, sub-cylindrical; sides slightly convex at neanic and straight 
at ephebic stages; whorl profile flat, sometimes slightly shouldered; 
sutures not impressed; whorls relatively low, about 45 per cent as high 
as wide; aperture sub-quadrate; base rounded and somewhat flattened. 
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Transverse costae low, even, apparently wider than their inter- 
spaces and of rounded cross-section. They arise abruptly at the upper 
suture, pass down across the whorl face at an even height with very 
little sinuosity or obliquity, and die out just below the lower line of 
suture. No traces of coloration are preserved. 

P. marvinwelleri is differentiated from similar elongate forms by its 
relatively numerous and low costae. P. cylindrata has in addition lower 
and more numerous volutions. The name is in honor of Dr. J. Marvin 
Weller, of the State Geological Survey of Illinois. 

I have four specimens from the top of the Labette shale at Locality 
43, two from Zone R, one from Zone G and one unallocated. Another, 
rather poorly preserved specimen from the Lower Fort Scott limestone 
at Locality 42, is somewhat doubtfully referred here. Holotype, Yale 
Peabody Museum, No. 12987. 


PSEUDOZYGOPLEURA (PYRGOZYGA) FUNIS Knicut, n. sp. 
Plate 3, figure 10 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, sixth whorl 
Number of costae, fifteenth whorl 


4Actually somewhat less as holotype is slightly mashed and measurement was 
taken across flattening. 


Very high-spired and many-whorled; sides convex at neanic stage 
and straight at ephebic; whorl profile somewhat rounded and distinctly 
shouldered; whorls low being about 45 per cent as high as wide; aperture 
sub-quadrate; base flatly rounded. 

Transverse costae moderately strong, of even height, apparently 
narrower than their interspaces; arising abruptly at the upper suture, 
crossing the whorl at an even height and dying out just below the lower 
line of suture; the last half whorl of the holotype without costae; the 
costae with little sinuosity but considerable obliquity. No traces of 
coloration have been seen. 

This form seems to have much in commou with P. cylindrata and it 
is barely possible that some of the seeming points of difference, such as 
the rounder whorl profile of this shell may be due to mashing of the 
unique specimen, and yet this does not appear to be the case, for the 
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characters in question are described from the upper whorls which have 
escaped mashing. In support of their specific separation may be cited 
the fact that in P. funis the eighteen whorls, apparently the fully mature 
or even gerontic shell, measure 8.8 mm. as against 6.5 mm. for the first 
eighteen whorls of P. cylindrata. It should be noted that the crushing 
of the last several whorls of the figured type has exaggerated the con- 
vexity of the whorls and the obliquity of the costae. The name is from 
the Latin funis (= a rope). 

The holotype, from the top of the Labette shale at Locality 43, is 
the only specimen. Holotype, Yale Peabody Museum, No. 12988. 


PSEUDOZYGOPLEURA (PYRGOZYGA) WARTHINI Knicut, sp. 


Pilate 3, figure 5 
Ratio of height of body whorl to 


2Estimated on the assumption that 3 apical whorls are missing. 


Elongate conical; sides convex at neanic and straight at ephebic 
stage; whorl profile very gently arched and slightly though distinctly ' 
shouldered; sutures shallow; whorls rather low, the height being about 
45 per cent of the width; aperture sub-oval; base rounded. The nucleus 
has not been observed. 

All post-nuclear whorls except the first four or five, which show 
traces of faintly developed costae, are smooth and without ornamentation 
other than obscure lines of growth. Both the faint costae and the growth- 
lines suggest that at least on the holotype the outer lip carries no sinus 
but slopes obliquely backward at a slight angle from the vertical. The 
coloration is fairly well preserved on the holotype and consists of a wide 
dark revolving band which occupies the whole of the whorl except the 
base and the uppermost edge of the volution. 

This form presents close superficial resemblance to P. semicostata 
which is also nearly smooth but differs from that and other known 
unornamented species chiefly by its shouldered whorls and perhaps by 
the reversed obliquity of the margin of the outer lip. The name is in 
honor of Mr. A. S. Warthin, Jr., of Vassar College. 

One specimen only was collected from the top of the Labette shale 
at Locality 43. Holotype, Yale Peabody Museum, No. 12989. 
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SuBGENUS STEPHANOZYGA N. suBG. 


PSEUDOZYGOPLEURA (STEPHANOZYGA) SUBNODOSA Knicut, n. sp. 
Plate 4, figure 1 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, fifteenth whorl 


2Estimated on the assumption that 10 apical whorls are missing from the holo- 
type. 


Elongate, conical; sides straight; whorl profile rather sharply rounded 
below, concave above, adpressed; sutures shallow; whorls about half 
as high as wide; aperture sub-quadrate; base flatly rounded. Nucleus 
not observed. 

Transverse costae short, sub-nodose, only very slightly sinuous or 
oblique, about equal to interspaces in width. The costae arise very 
gradually just below the unornamented adpressed band, about three- 
eighths of the suture-to-suture distance from the upper suture. They 
increase in height smoothly but rather steeply to a point about four- 
fifths of the way down where they round rather sharply and die out at 
the line of the lower suture rather more rapidly than they arose. The 
last half to three-quarters of a whorl on the holotype is without orna- 
mentation. No traces of coloration are preserved. 

S. subnodosa resembles rather closely S. nodosa (Girty) but in that 
form, which is described from the Calhoun shale of the Shawnee group, 
the costae are, as closely as one can measure from Girty’s figure, less 
than half the height of the whorl face as against about five-eighths the 
same distance for mine. In both forms the final half volution is without 
ornamentation and except for the difference in the length of the costae 
and for the fact that Girty’s species is about 30 per cent larger, they 
seem almost identical. There can be little question that S. subnodosa 
is in direct line of ancestry of S. nodosa. 

Lower Fort Scott limestone, Locality 42; two specimens. Holotype 
Yale Peabody Museum, No. 12990. 
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SuBGENuS LEPTOZYGA N. SUBG. 


PSEUDOZYGOPLEURA (LEPTOZYGA) MINUTA Knicut, Nn. sp. 
Plate 4, figure 2 


Apical angle, over all 


Ratio of height of body whorl to .46 
37+ 


Number of costae, seventh whorl 


Fusiform; sides convex; whorl profile gently arched; sutures shallow; 
whorls about 60 per cent as high as wide; aperture rather elongate, 
auriform; base subconically rounded; columella arcuate. 

Transverse costae or lirae exceedingly fine, with slight sinuosity 
or obliquity, not quite so wide as their interspaces. They arise at the 
upper suture and, becoming fainter as they cross the whorl face, become 
obsolete in the neighborhood of the lower suture. The costae appear 
to become progressively weaker from earlier to the later whorls so that 
on the final whorl of mature individuals they may not be distinguishable. 

This highly distinctive little shell hardly needs comparison. 

Top of the Labette shale, Locality 43, 22 specimens, of which 14 
are known to be from Zone R. Holotype, Yale Peabody Museum, No. 
12991. 


Genus HELMINTHOZYGA Kwnicut, N. G. 


HELMINTHOZYGA VERMICULUS Knicut, n. sp. 
Plate 4, figures 3a-d 


Greatest width of whorl of holotype... mm. 
Greatest width of whorl of paratype....................00.0002-00005 1.5 mm. 
Number of costae, final whorl 


The first four to eight whorls trochoid, after which the coiling may 
loosen so that the shell becomes umbilicate or more typically the grow- 
ing tube may become suddenly entirely free and continue in a free, per- 
haps irregular, vermiform spiral. The whorl section is round as is the 
aperture. 

On the earlier still closely-coiled post-nuclear whorls there are de- 
veloped rather strong transverse costae which become more widely spaced 
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and rather flaring as the point of free-coiling is approached, until, when 
the whorl has actually become free, they become widely spaced flaring 
collars or varices inclined toward the apertural direction. Their course 
around the tube seems to be drawn away from the aperture on the outer 
and toward it on the inner side where they also are less strongly expressed. 
The shell seems then periodically to have had an unsymmetrical blun- 
derbuss-like aperture, drawn back and flaring on the outer side and 
extended forward on the inner. 

No traces of coloration have been observed. 

I know of no other species of the genus with which to compare this 
unless ‘Serpula”’ McCoy (20, p. 169, Pl. 23, fig. 29) may be referred 
here, and that form is too little known to be of any value. 

Top of the Labette shale (Zone G) at Locality 43, 26 specimens, of 
which 18 are fragments of the free volution and 8 show the early spire 
and nucleus. Holotype, Yale Peabody Museum, No. 12992. 


Genus HEMIZYGA Girty 
SuBGENUS PLOCEZYGA KniGut, N. SUBG. 


HEMIZYGA (PLOCEZYGA) CORONA Knicut, N. sp. 
Plate 4, figure 4 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, fourth whorl 
Number of costae, eighth whorl 


Moderately high-spired; sides straight; whorl profile sharply round- 
ed; sutures rather deep; whorls only about 40 per cent as high as wide; 
aperture sub-quadrate; base rounded and flattened. 

Transverse costae very strong, high, rounded and almost node-like. 
They show no sinuosity and are equal to or perhaps wider than their 
interspaces. The obliquity is reversed. The costae arise at the upper 
suture, increase rapidly in height to a point somewhat below the middle 
of the whorl face where they curve sharply inward and die out just below 
the lower line of suture. The revolving lirae are very fine but distinct 
on all whorls; they are low by sharp with wide interspaces and number 
something like twenty on the whorl face and perhaps fifteen on the base. 
No traces of coloration have been seen. 
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This specimen approaches most closely to P. angularis but it may 
be distinguished from this and all other species known to me by its almost 
exaggerated costae. The relatively few whorls on the two specimens 
in hand suggest that they may not be quite mature, but the irregular 
gerontic costation on the last half volution disproves this. 

Top of the Labette shale, Locality 43, two specimens, of which one 
is assignable to Zone G. Holotype, Yale Peabody Museum, No. 12993. 


HEMIZYGA (PLOCEZYGA) ANGULARIS Knicat, vn. sp. 
Plate 4, figures 8a-b 
Number of whorls 
Height 
Greatest width 
Apical angle, over all 
Apical angle, neanic 
Pleural angle 
Ratio of height to width 
Ratio of height of body whorl to total 
Number of costae, fifth whorl 
Number of costae, tenth whorl 


High-spired; sides straight; whorl profile sharply rounded, almost 
sub-angular medially; sutures rather deep; whorls about half as high 
as wide; aperture sub-quadrate; base quite flatly rounded. 

Transverse costae in cross-section rather low with broad interspaces. 
They show no sinuosity and a reversed obliquity. They are relatively 
high midway between sutures, low to the vanishing point at each suture, 
and do not pass onto the base. 

The revolving lirae, of which there are about fifteen between sutures, 
are very fine. Those on the base are especially fine and difficult to see, 
although definitely present. 

P. angularis is closest to P. corona but is larger, has higher whorls, 
less prominent costae and fewer and less distinct revolving lirae on the 
whorl face. Its angular whorl profile, smaller size and more flattened 
base serve to distinguish it from P. tenuilirata. 

Top of the Labette shale, Locality 43, 22 specimens, half of them 
known to come from Zone G. Holotype, Yale Peabody Museum, No. 


12994. 


HEMIZYGA (PLOCEZYGA) TENUIS Knicat, n. sp. 
Plate 4. figure 9 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of cosate, eighth whorl 


i 
6.8 mm. 
| 2.84 mm. 
| 32° 
37° 
L 2.4 
| .46 
L19 

| 
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Elongate, conical; sides very gently arched; whorl profile well arched; 
sutures moderately deep; base rounded; aperture auriform. The nucleus 
has not been seen. 

The transverse costae are rather strong, rounded and about equal 
in width to interspaces. They arise at the upper suture, pass across the 
whorl face at an even height and die out rather gradually below the line 
of the lower suture. They show no sinuosity but there is considerable 
reversed obliquity. The revolving lirae are well developed and although 
the state of preservation of the holotype makes a count difficult, they 
seem to number about fifteen from suture to suture. No traces of color 
are preserved. 

This species is distinguished among the forms here described by © 
its relatively acute spire combined with a well-rounded whorl-profile. 
It seems quite close to P. costata (Mark) but is apparently narrower and 
somewhat larger. If the number of revolving lirae shown on the rather 
unsatisfactory figure of Miss Mark’s species is significant, my species 
is further differentiated from it in that it carries about twice the number 
shown on that form. . 

Top of the Labette shale (Zone R), at Locality 43, one specimen. 
Holotype, Yale Peabody Museum, No. 12995. 


HEMIZYGA (PLOCEZYGA) ABOLESCENS Knicut, vn. sp. 
Plate 4, figure 7 


Number of whorls 
Height 

Greatest width 
Apical angle, over all 
— angle, neanic 
Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Wphebic costae too faint to count 


2Estimated on the assumption that 1 apical whorl is missing. 


Moderately high-spired; sides straight to slightly concave; whorl 
profile well rounded; sutures deep; base rounded; aperture sub-oval; 
The nucleus of thé holotypé and only specimen although partially pre- 
served seems to be only faintly sculptured. 

The transverse costae are very faint, scarcely stronger than growth- - 
lines, and a minute microscopic examination is needed to find traces of 
revolving lirae. The transverse costae show no sinuosity or well marked 
reversed obliquity. No traces of coloration are observed. 
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_ This species is clearly referable to Plocezyga on the basis of both its 
form and ornamentation and it seems to represent rather extreme al- 
though not complete repression of ornamentation in that subgenus of 
Hemizyga. ‘This latter character sets it apart from any other species 
known to me. It is interesting to note that while repression of adult 
ornamentation in Pseudozygopleura does not affect the nuclear ornamen- 
tation, in Plocezyga the opposite seems to be the case if the surface of 
the partially preserved nucleus of the specimen under consideration 
represents the true condition. 

One specimen from the top of the Labette shale (Zone G) Locality 
43- Holotype, Yale Peabody Museum, No. 12996. 


HEMIZYGA (PLOCEZYGA) TENUILIRATA Knicut, N. sp. 
Plate 4, figures 5a-b 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, seventh whorl 
Number of costae, eleventh whorl 


2Estimated on the assumption that 7 apical whorls are missing. 


High-spired; sides straight to slightly concave; whorl profile rather 
sharply and evenly rounded; sutures moderately deep, whorls about 
half as high as wide; aperture sub-quadrate; base rounded and somewhat 
flattened close to columella. 

Transverse costae with broadly angular cross-section and subequal 
angular interspaces; they are slightly sinuous and some specimens show 
a slight forward obliquity although in others it is reversed. The costae 
arise at the upper suture, increase gradually in height to about the 
middle and then gradually decline, to die out just below the lower line 
of suture. The revolving lirae are very fine, have wide interspaces and 
are to be seen only on specimens with exceptionally well preserved sur- 
faces. On the holotype there are about twenty between sutures, and 
many more on the base. No traces of coloration have been observed. 

P. tenuilirata hardly needs comparisons with other Hemizygae 
here described. It is perhaps closest to P. dubia (Girty) but is distin- 
guishable from that form by its fewer, much wider costae. When the 
state of preservation does not permit the revolving lirae to be seen it 
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might more readily be mistaken for some member of the Pseudozygo- 
pleurae such as P. moorei, but its more rapidly expanding, rounder whorls 
and deeper sutures and, to one familiar with the group, its hemizygoid 
expression serve to distinguish it. 

Top of the Labette shale, Locality 43, 7 specimens. Holotype, 
Yale Peabody Museum, No. 12997. 


HEMIZYGA (PLOCEZYGA) PERCOSTATA Knicut, nN. sp. 
Plate 4, figure 6 


Ratio of heignt of body whorl to total... .60 
II 


Relatively low-spired and sub-turbinate; sides straight; whorl pro- 
file sharply rounded; sutures deep; base rounded, slightly flattened; 
aperture sub-circular. Shell notably thick. 

The ornamentation consists of transverse costae and revolving 
lirae. The former are exceedingly strong, almost exaggerated. They 
arise very gradually at the upper suture, reach their maximum height 
a little below the middle of the whorl face and die away gradually below 
the lower line of suture. They show almost no sinuosity but very strik- 
ing reversed obliquity. The revolving lirae are exceedingly fine and 
numerous, finer indeed than the occasional transverse growth lines with 
which they form the woof of a fine network covering the whole surface 
of the shell including the very prominent transverse costae. No traces 
of coloration have been observed. 

This species cannot well be confused with any other as yet known. 
It seems to combine the sub-turbinate shape of P. corbis with the ex- 
aggerated costation of P. corona and yet it is clearly and readily dis- 
tinguishable from either by characters that are too numerous and self- 
evident to need specific mention. 

The top of the Labette shale (Zone G) at Locality 43 has yielded all 
of the ten specimens at hand. Holotype, Yale Peabody Museum, No. 
12908. 
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HEMIZYGA Girty, s. s. 


HEMIZYGA (HEMIZYGA) INFLATA Knicat, N. sp. 
Plate 5, figure 1 


Ratio of height of body whorl to total.......................0.0.0.0-, «5 


2Estimated on the assumption that 6 apical whorls are missing. 


High-spired; body whorl somewhat inflated; sides concave; whorl 
profile well rounded; sutures deep; aperture ovoid; base rounded. Nu- 
cleus not seen. 

Transverse costae relatively and actually stronger and larger at 
neanic stage than on the last four whorls, and as a result not ogly of this 
but of the rapid increase in circumference of the later whorls they are 
very much more numerous on the latter. The costae (or lirae) are low 
and of even height but still sharp, rounded and about equal to their 
interspaces in width. They pass entirely across the whorl from the upper 
suture to the columellar lip with a reversed obliquity and no sinuosity. 
The revolving lirae are much finer than the costae, are rounded and of 
about half the width of their interspaces. They are numerous, but on 
the specimens in hand are not well enough preserved to be counted. 
They are most clearly seen on the basal part of the final volution but 
also, though very faintly, between the costae on the faces of all whorls. 
Both the transverse and revolving costae or lirae become increasingly 
irregular as the apertural margin is approached, this in all probability 
being a gerontic character. No traces of coloration are preserved. 

H. inflata is characterized by its deep sutures, inflated whorls, to- 
gether with its rather fine costae and revolving lirae. 

Top of the Labette shale, Locality 43, one specimen. Holotype, 
Yale Peabody Museum, No. 12999. 
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HEMIZYGA (HEMIZYGA) CORBIS Knicat, sp. 
Plate 4, figure 10; Plate 5, figure 3 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, fifth whorl : 
Number of costae, final whorl 


4Estimated on the assumption that 3 apical whorls are missing. 


+The specimen is somewhat mashed in the plane in which these angles were 
measured and hence the values given are larger than the true values. 


Only moderately high-spired, sub-turbinate; sides slightly concave; 
whorl profile rounded; sutures moderately deep; base rounded; aperture 
widely sub-oval. The columellar lip instead of being thin and reflexed 
seems to be thickened, almost callused at mature stages. 

The ornamentation consists of both transverse costae and revolving 
lirae. The transverse costae are on the younger whorls rather strong 
and of an even height but become progressively weaker and more crowded 
as the aperture is approached. They arise rather gradually from the 
upper sutures, pass across the whorl face at an even height and across the 
base much less distinctly. Both obliquity and sinuosity are reversed. 
The revolving lirae are both abundant and prominent and number 
something like twenty-seven on the whorl face between sutures. Fifty 
were counted on the final whorl of an immature specimen. No traces of 
coloration are to be seen. 

This species is characterized amongst Hemizygae (ss.) known to me 
by the strong development of its revolving lirae. Its sub-turbinate 
form also seems distinctive though H. corpulentissima is somewhat 
similar in this respect but has coarser, more widely spaced costae and 
seems to be without revolving ornamentation. 

Top of the Labette shale at Locality 43, three specimens, of which 
one can be definitely allocated to Zone R. Holotype, Yale Peabody 
Museum, No. 12000. 
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HEMIZYGA (HEMIZYGA) ILLINEATA Knicat, n. sp. 
Plate 5, figures 2a-b 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, fifth whorl 
Number of costae, final whorl 


«Estimated on the assumption that 3 apical whorls are missing. 


Moderately high-spired; sides slightly convex; whorl profile well 
arched; sutures rather deep; base rounded; aperture rather elongate, 
sub-oval. The shell of this species being rather thick the reflexed col- 
umellar lip of the subfamily is represented by a thickening, as in the recent 
species Littorina littorea (Linné). This thickening or callus is confined 
to the columellar lip and does not extend onto the base of the preceding 
whorl. The nucleus has not been seen. 

The ornamentation consists of transverse costae alone. On the 
younger whorls they are rather strong, even, well rounded and about 
equal to their interspaces in width. As the aperture is approached they 
become more and more crowded and irregular until the interspaces may 
finally be said to approximate striae between the irregularly wider 
costae. The costae arise gradually from the upper suture and pass com- 
pletely across the whorl and its base, showing not only reversed obli- 
quity but sinuosity as well. Careful examination of two very perfect 
specimens has failed to disclose any sign of the expected revolving lirae. 
No traces of coloration other than that the callus is dark are to be seen. 

The reference of this species, without revolving ornamentation, 
without the typical inner lip and without having seen its nucleus, to 
Hemizyga or even to the Pseudozygopleurinae can only be made tenta- 
tively. And yet its general form and type of costation are so identical 
with Hemizyga that one is almost compelled to infer here the suppres- 
sion of revolving ornamentation and to regard it and the thickening of 
the columellar lip as of specific value only. The extremely rapid evolu- 
tion within the group would lend some support to this concept. H. il- 
lineata suggests H. grandicostata-Girty in its general makeup but is larger 
and lacks the revolving ornamentation shown by that species. 

Top of the Labette shale (Zone G), Locality 43, two specimens. 
Holotype, Yale Peabody Museum, No. 13001. 
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HEMIZYGA (HEMIZYGA) CORPULENTISSIMA Nn. sp. 
Plate 5, figure 4 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 
Number of costae, fifth whorl 
Number of costae, seventh whorl 


Sub-turbinate; body whorl relatively large; sides straight to very 
slightly concave; whorl profile well rounded; sutures only moderately 
deep; whorl face relatively low due to relatively deep immersion in the 
succeeding whorl; aperture auriform; base sub-conically rounded. Col- 
umellar lip callused rather than thin and reflexed due to thickness of the 
shell. The nucleus is poorly preserved. 

Transverse costae rather sharp, with almost no sinuosity, but show- 
ing reversed obliquity, and wide interspaces. The costae arise very grad- 
ually from the upper suture, attain their maximum height about half 
way down the whorl face and gradually die out on the base. The revolv- 
ing lirae are so obscure that there is some doubt as to whether or not they 
are developed. Yet their presence is suggested at a number of points on 
several specimens. 

The reference of this species to Hemizyga is made with even greater 
hesitancy than with H. illineata and is suggested more perhaps by what 
it has in common with that species than by its own characters. The 
widely spaced costae appearing only faintly on the base suggest Plocezyga 
and yet many of its characters approach more closely to those of H. il- 
lineata than to those of any member of the typically more strongly cos- 
tate genus. Perhaps these two species should form the nucleus of another 
subgenus in which the revolving ornamentation tends to become obso- 
lete. The widely spaced costae and sub-turbinate form will serve to 
distinguish this species from H. illineata while its almost if not entire 
lack of revolving lirae will do the same service in respect to Plocezyga 
corbis which has much the same shape. 

I have four specimens from the top of the Labette shale at Locality 
43, two of them definitely from Zone G. Holotype, Yale Peabody 
Museum, No. 13002. 
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SuBGENuS HYPHANTOZYGA KNicurt, N. SUBG. 
HEMIZYGA (HYPHANTOZYGA) GRACILIS Knicur, n. sp. 


Number of whorls 

Height 

Greatest width 

Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to tota 
Number of costae, fourth whorl 
Number of costae, eighth whorl 


“The only specimen may not be quite mature. 


High-spired; sides straight; whorl profile rounded; sutures rather 
deep; whorls over half as high as wide; aperture sub-oval; base rounded. 

Transverse costae slightly wider than the revolving lirae, low, 
rounded, of even height, not so wide as their interspaces. They show 
no sinuosity but have reversed obliquity. They pass from the upper 
suture entirely across the whorl face and the base to the columellar 
lip. The revolving lirae are quite strong, not so wide as the transverse 
ribs, and somewhat sharper. Their interspaces have a little more width 
than the lirae themselves. The lirae are equally well developed on the 
whorl face and on the base. They number about twenty on the final 
whorl, while about ten may be counted between sutures on the next 
whorl above. No traces of coloration are to be seen. 

The nucleus of the only specimen in my collection seems on first 
glance to be smooth, but a careful examination discloses evidence that 
it was originally costate and that its apparent smooth condition is due 
to abrasion or corrosion of which there are also some signs on the neanic 
whorls. Inasmuch as H. gracilis is the only named species at present 
referable to the subgenus, comparisons are hardly necessary and yet 
“ Aclisina” ? costata Mark and “ Aclisina” ? ornata Mark may be found 
to belong to Hyphantozyga rather than Plocezyga where they are both 
tentatively assigned. In any case these forms may be distinguished by 
the fact that, among other seeming differences, their transverse costae 
are much stronger and more widely spaced. 

Top of the Labette shale, Locality 43, one specimen. Holotype, 
Yale Peabody Museum, No. 13003. 
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HEMIZYGA (HYPHANTOZYGA) sp. 
Plate 5, figure 6 


This minute specimen, scarcely more than a millimeter in height 
and with only two and one-half post-nuclear volutions is no doubt the 
young of some undescribed member of the subgenus. It would be 
dangerous to attempt to characterize the adult from it and therefore use- 
less to distinguish it by a specific name. Nevertheless it is figured for 
the light it throws on the concept of the genus. 

The specimen cannot be considered the young of H. gracilis as it 
not only has a considerably greater apical angle than the neanic whorls 
of that species but both its transverse and revolving lirae are very much 
finer and more numerous. 

This specimen was collected from the top of the Labette shale at 
Locality 43. Specimen, Yale Peabody Museum, No. 13004. 


Genus CYCLOZYGA KNnicutT, N. G. 


CYCLOZYGA MIRABILIS Knicut, n. sp. 
Plate 5, figure 7 


Apical angle, over all 

Apical angle, neanic 

Pleural angle 

Ratio of height to width 

Ratio of height of body whorl to total 


Turbinate; sides straight; whorl profile sharply rounded; sutures 
deep; whorls about 4o per cent as high as wide; aperture sub-circular; 
base rounded; outer lip without sinuosity, slanting obliquely backward 
from the upper suture. 

Four rather sharp but low revolving ridges with wide concave 
interspaces are present on the whorl faces. The interspaces are approx- 
imately equal to one another in width but the space between the upper 
suture and the uppermost ridge is a little broader than the interspaces 
themselves. The base issmooth. The very obscure lines of growth which 
constitute the only transverse ornamentation, pass obliquely downward 
‘and backward from the upper suture without any trace of a sinus. 

The relatively low Trochonema-like ridges of this species serve at 
once to distinguish it from C. carinata the only other known species of 
this genus, 
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I have 32 specimens of this species from the top of the Labette 
shale at Locality 43; 20 from Zone G, 8 from Zone R, and 4 unallocated. 
Holotype, Yale Peabody Museum, No. 13005. 


CYCLOZYGA CARINATA Knicut, nN. sp. 


Plate 5, figure 8 
Ratio of height of body whorl to total......................0000000uue 514 


2Estimated on the assumption that 2 apical whorls are missing. 


+The holotype and largest specimen from which these measurements were taken 
shows evidence of having lost at least one more adult whorl for which no allowance 
has been made in these estimates. 


Moderately high-spired and turreted; sides straight; whorl profile 
rounded to sub-angular; sutures deep; base somewhat flattened; aperture 
sub-quadrate. 

The ornamentation consists of two elements, revolving carinae and 
transverse lirae, the former of which is dominant. The revolving carinae 
number four prominent ones on the whorl face and about eight finer ones 
on the base. Of the four carinae on the whorl face, the second below the 
upper suture is the most prominent and forms the slight angulation of 
the whorl profile. The other three are less prominent and sub-equal 
although more prominent than those on the base. The distance 
between the upper suture and the uppremost lateral carina is about half 
again as wide as the interspaces between the carinae, while the lower- 
most passes only a little above the lower suture. The transverse lirae, 
more prominent on the earlier whorls than on the later ones, are fine, 
sharp and rather regularly spaced. Although very much finer and more 
numerous than the revolving carinae their sharpness and regular spacing 
gives them a conspicuity their relative size does not warrant. Their 
course is obliquely backward and downward without sinuosity. The 
nucleus of the holotype is colorless while post-nuclear whorls are a dark 
gray. It is suggested that this may approximate the colors of life. 

C. carinata is differentiated from C. mirabilis by a relatively higher 
spire, sharp revolving carinae instead of low ridges, sharp, fine transverse 
lirae in place of simple lines of growth, and larger size. 

Top of the Labette shale (Zone G) at Locality 43, four specimens. 
Holotype, Yale Peabody Museum, No. 13006. 
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REGISTER OF LOCALITIES 


“Davis Place” sub-division of Clayton, St. Louis County, Missouri. 
The exposure was about 200 feet north of Clayton road on the first street 
west of Kirkwood-Ferguson trolley tracks and consisted of residual 
blocks of the lower two feet of the Pawnee limestone in place on La- 
bette shale. It was the result of sub-division grading and is no longer 
exposed. 

Southeast corner of Wydown boulevard and Glenridge Avenue, Clay- 
ton, St. Louis County, Missouri. Exposure of lower Fort Scott limestone 
in place and weathered material of the same beds thrown out on surface 
from excavations. The result of sub-division work and no longer ex- 
posed 

Exposure of lower Fort Scott limestone in steep embankment back of 
new buildings on Pershing Avenue at Cleveland Walk, University City, 
St. Louis County, Missouri. The result of sub-division grading and no 
longer exposed. 


Exposures along one of the headwater branches of Feefee Creek six- 
tenths mile west of Lackland station of the C. R. I. & P. railroad and 
one mile northwest of Stratmann, St. Louis County, Missouri. The 
section exposed at intervals for about one-half mile along this creek 
ranges from the shales below the Summit (?) coal horizon up through 
about 20 feet of the topmost massive sandstone of the section in the 
Pleasanton formation. Many of the shale beds within this range are 
exposed as are all the limestones except the upper Fort Scott. The new 
belt boulevard extension of Denny road has recently been put through 
this hollow and this excellent section will probably be available for 
many years to come. 
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APPENDIX 


The abstract of this paper was omitted through editorial oversight when 
volume 41 of the Bulletin of the Geological Society of America was made up. 
However it was published in the “Preliminary List of Titles and Abstracts”’ 
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and distributed to the entire membership of the Geological Society and affiliated 
societies and to all those who attended the Forty-second Annual Meeting at 
Washington, D. C., in December, 1929. Thus it has had rather wide distribu- 
tion, although, as few preserve these “Preliminary lists,” a copy might now 
be difficult to obtain. Hence as the abstract contained the original publication 
of the generic name Pseudozygopleura with the designation of the genotype, 
it is thought that it may be of service to future workers to give a verbatim 
quotation of it here. 

The following is an exact copy of the above mentioned abstract as printed 
on page 54 of the Preliminary List of Titles and Abstracts of Papers to be of- 
fered at the Forty-second Annual Meeting of the Geologibal Society of America 
at Washington, D. C., December 26-28, 1929. 


A RECONSIDERATION OF THE ‘PENNSYLVANIAN ZYGOPLEUROID GASTROPODS 


By J. Brookes Knight 
New Haven, Connecticut 


(Abstract) 


Generic criteria for gastropods, such as form, ornamentation, apertural and 
nuclear characteristics are briefly discussed. It is emphasized that Koken’s genus 
Zygopleura has a smooth, unornamented nucleus. The Pennsylvanian forms here- 
tofore referred to that genus have, on the other hand, sculptured nuclei that are highly 
characteristic. The conclusion is drawn that these Pennsylvanian (and probably all 
pre-Triassic) forms are homeomorphs of Zygopleura and are improperly referred to 
that genus. Furthermore, it is shown that this characteristically ornamented nucleus 
is to be found not only on forms with typical zygopleuroid costae, but also on forms 
partially or wholly without sculpture, with revolving lirae only or with combinations 
of these types of ornamentation, and that these forms sometimes quite different in 
their adult expression, are nevertheless quite closely related. A new genus, Pseudo- 
zygopleura, divided into a number of subgenera, is proposed to accommodate these 
forms and the genus and subgenus are defined and illustrated. Loxonema semicostata 
Meek is chosen as the genotype. 

A brief discussion of the derivation and taxonomic position of Zygopleura and 
Pseudozygopleura is presented. Lack of knowledge of the ontogeny of pre-Carbon- 
iferous forms is a barrier to any definite conclusion. 
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PLATE 1 


EXPLANATION OF PLATE I 


Fics. 1a-e—Pseudozygopleura (Pseudozygopleura) semicostata (Meek). a, The 
holotype, after Meek, X 614. b, The cyrioplesiotype, x 6. c, A 
plesiotype with obscure costae on only the first two post-nepionic 
whorls, X 6. d, A plesiotype with no trace of post-nepionic cos- 
tae, X 6. e, A plesiotype, X 6. It is interesting to compare this 
figure with Worthen’s figure of P. peoriensis (Worthen), a larger 
but similar form. . 

2a-c—Pseudozygopleura (Pseudozygopleura) scitula (Meek and Worthen). 
a, A plesiotype from the top of the Labette shale, X 2. b, The 
cyrioplesiotype, X 2. c, A plesiotype from the lower Fort Scott 
limestone, X 2. 
3—Pseudozygopleura (Pseudozygopleura) croneisi Knight, n. sp. The 
holotype, X 6. 
4—Pseudozygopleura (Pseudozygopleura) sp. A, The only specimen, 
X 4. 
5a-c—Pseudozygopleura (Pseudozygopleura) williamsi Knight, n. sp. a, The 
holotype, from the top of the Labette shale, xX 6. b, A paratype 
from the Pawnee limestone, X 6. c, A paratype from the top of 
the Labette shale, x 4. 
6a-b—Pseudozygopleura (Pseudozygopleura) girtyi Knight, n. sp. a, The 
holotype, from the Labette shale, X 4. b, A paratype, from the 
Pawnee limestone, X 4. 
7—Pseudozygopleura (Pseudozygopleura) trochus Knight, n. sp. The 
holotype, X 4. 
8—Pseudozygopleura (Pseudozygopleura) rothi Knight, n. sp. The 
holotype, X 8. 
o—Pseudozygopleura (Pseudozygopleura) condrai Knight, n. sp. The 
holotype, X 4. ; 
10a-b—Pseudozygopleura (Pseudozygopleura) plummeri Knight, n. sp. a 
The holotype, x 4. b, A paratype, X 4. 
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PLATE 2 


EXPLANATION OF PLATE 2 


Fics 1a-b—Pseudozygopleura (Pseudozygopleura) conica Knight, n. sp. a, A 


paratype, X 8. b, The holotype, x 8. 

2—Pseudozygopleura (Pseudozygopleura) werneri Knight, n. sp. The 
holotype, X 4. 

3—Pseudozygopleura (Pseudozygopleura) sinuosior Knight, n. sp. 
The holotype, x 6. 

4—Pseudozygopleura (Pseudozygopleura) pulchra Knight, n. sp. The 
holotype, X to. 

5—Pseudozygopleura (Pseudozygopleura) terebra Knight, n. sp. The 


holotype, X 10. 

6—Pseudozygopleura (Pseudozygopleura) pagoda Knight, n. sp. The 
holotype, X 8. 

7—Pseudozygopleura (Pseudozygopleura) restis Knight, n. sp. The 
holotype, X 8. 


8—Pseudozygopleura (Pseudozygopleura) schucherti Knight, n. sp. 
The holotype, x 4. 


o—Pseudozygopleura (Pseudozygopleura) moorei Knight, n. sp. The 


holotype, X 4. 
10—Pseudozygopleura (Pseudozygopleura) deloi Knight, n. sp. The 
holotype, X 4. 


11—Pseudozygopleura (Pseudozygopleura) pluricostata Knight, n. sp. 
The holotype, Xx 4. 
12a-b—Pseudozygopleura (Pseudozygopleura) perversa Knight, n. sp. a, 
holotype, X 6. b, A paratype, an immature individual, x 10. 
13—Pseudozygopleura (Pseudozygopleura) pupa Knight, n. sp. The 
holotype, X 6. 
14a-b—Pseudozygopleura (Pseudozygopleura) nigra Knight, n. sp. a The 
ws holotype photographed so as to show the uniform black coloration, 
xX 6. b, The holotype with a coating of ammonium chloride, x 6. 
15a-b—Pseudozygopleura (Pseudozygopleura) kellettae Knight, n. sp. a, 
The holotype, x 8. b, A paratype, x 8. 
16—Pseudozygopleura (Pseudozygopleura) recticostata Knight, n. sp. 
The holotype, x 6. 
17—Pseudozygopleura (Pseudozygopleura) obtusicacuminis Knight, n. 
sp. The holotype, x 4. 
18a-b—Pseudozygopleura (Pseudozygopleura) tenuivirga Knight, n. sp. a, 
A paratype photographed so as to show the characteristic narrow 
color band, x 8. b, The holotype, coated with ammonium chlor- 
ide, X 8. 
19—Pseudozygopleura (Pseudozygopleura) inornata Knight, n. sp. The 
holotype, X 6. 
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PLATE 3 


EXPLANATION OF PLATE 3 


Fics. 1a-b—Pseudozygopleura (Pseudozygopleura) assertonsoris Knight, n sp. 
a, The holotype, coated with ammonium chloride, x 10. b, The 
same specimen photographed to show the broad revolving color 
banding, X 10. 

2a-b—Pseudozygopleura (Pseudozygopleura) leveneae Knight, n. sp. a, 
The holotype, photographed to show dark coloration of the final 
whorl, x 8. b, The same, coated with ammonium chloride so as 
to bring out the sculpture, x 8. 

3—Pseudozygopleura (Pseudozygopleura) acuminata Knight, n. sp. 
The holotype, X 4. 

4—Pseudozygopleura (Pseudozygopleura) praeacuta Knight, n.sp. The 
holotype, X 6. 

5—Pseudozygopleura (Pyrgozyga) warthini Knight, n. sp. The holo- 
tupe, X 6. 

6a-b—Pseudozygopleura (Pyrgozyga) cylindrata Knight, n. sp. a, A para- 
type photographed so as to show the characteristic color banding, 
x 4. b, The holotype, x 4. 

7a-d—Pseudozygopleura (Pyrgozyga) macra Knight, n. sp. a, The holo- 
type, X 6. b, A paratype, X 6. c, A paratype, x 6. d, A para- 
type photographed to show the color banding, x 8. 

8a-b—Pseudozygopleura (Pyrgozyga) dunbari Knight,n.sp. a, The holo- 
type, X 6. b, A paratype, a young individual showing the char- 
acters of the neanic whorls, X 4. 

ga-b—Pseudozygopleura (Pyrgozyga) marvinwelleri Knight, n. sp. a, 

The holotype, X 4. b, A paratype, X 4. 
10—Pseudozygopleura (Pyrgozyga) funis Knight, n. sp. The holotype, 
X 4- 
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PLATE 4 


EXPLANATION OF PLATE 4 


Fics. 1—Pseudozygopleura (Stephanozyga) subnodosa Knight, n. sp. The 
holotype, X 2. 
2—Pseudozygopleura (Leptozyga) minuta Knight, n. sp. The holo- 
type, X 20. 
3a-d—Helminthozyga vermiculus Knight, n. sp. a, A paratype that con- 
tinued coiled further than any other specimen in the collection; 
its base is widely umbilicate, X 20. b, The holotype showing un- 
coiling after the second neanic whorl, X 20. c, A paratype, being 
a fragment of the uncoiled portion of a large specimen, X 10. 
d, A paratype; the uncoiling on this specimen began after the 
first neanic whorl, x 20. 
4—Hemizyga (Plocezyga) corona Knight, n. sp. The holotype, x 8. 
5a-b—Hemizyga (Plocezyga) tenuilirata Knight, n. sp. a, The holotype, 
x 4. b, The paratype, x 6. 
6—Hemizyga (Plocezyga) percostata Knight, n. sp. The holotype, 
x 8. 
7—Hemizyga (Plocezyga) abolescens Knight, n. sp. The holotype, 
x 8. 
8a-b—Hemizyga (Plocezyga) angularis Knight, n. sp. a, The holotype, 
x 8. b, A paratype, x 6. 
o—Hemizyga (Plocezyga) tenuis Knight, n. sp. The holotype, x 8. 
10—Hemizyga (Hemizyga) corbis Knight, n. sp. A paratype, an im- 
mature individual, x 8. 


| i 
JOURNAL oF PaLgonTo.ocy, Vot. 4, No. 4. PLATE 4 a 
2 
4 
45% : if 
Sa 
A 4 6 3 é 
a 4 
83 Ob ra) 1O 
oN, 


{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


PLATE 5 


’ 
é 
' 
j 
q 
Bie 
J 
7 
8 
we 


J. BROOKES KNIGHT 


PLATE 5 
EXPLANATION OF PLATE 5 


Fics. 1—Hemizyga (Hemizyga) inflata Knight, n. sp. The holotype, x 6. 
2a-b—Hemizyga (Hemizyga) illineata Knight, n. sp. a, The holotype, 
apertural view, X 2. b, The same, dorsal view, X 2. 
3—Hemizyga (Hemizyga) corbis Knight, n. sp. The holotype, x 4. 
4—Hemizyga (Hemizyga) corpulentissima Knight, n. sp. The holo- 
type, X 4. 
5—Hemizyga (Hyphantozyga) gracilis Knight, n. sp. The holotype, 
x 8. 


a (Hyphantozyga) sp. An immature individual, x 30. 

7—Cyclozyga mirabilis Knight, n. sp. The holotype, x 15. 

8—Cyclozyga carinata Knight, n. sp. The holotype, x 1o. 

o——Reproduction of Koken’s figure illustrating the smooth unorna- 
mented nucleus of Zygopleura hybrida Miinster. 

10—Photograph of the lip of a specimen of Zygopleura arctecosta 
(Miinster), a Triassic species. Note that the nuclear whorls are 
smooth and unornamented.  X 8. 

11—A photograph of a Pennsylvanian zygopleuroid, Pseudozygopleura 
(Pseudozygopleura) sp. undet. Note the highly sinuate costae on 
the third whorl. Similar costae are present on the second nuclear 
whorl though they do not show as well. The phylembryonic first 
whorl or protoconch is unornamented. The neanic and ephebic 
whorls of this specimen carry weakly sinuate costae quite com- 
parable with those of Zygopleurae at the same stages of growth. 
The specimen has been whitened with ammonium chloride to 
bring out the sculpture. x 6%. 

12—The same specimen as that shown as figure 11, but without the 
ammonium chloride. This photograph shows the pigmented black 
nuclear whorls of this species in strong contrast with the (in this 
species) colorless neanic whorls. A similar darkened nucleus is 
found on many (but not all) other species. Xx 6%. 

13—A nepionic shell of an undetermined species of one of the Pseudo- 
zygopleurinae. Note the strong sinuosity of the nuclear costae 
and their peculiar and characteristic course. X 40. 

14—Reproduction of Meek and Worthen’s figure of the nucleus of 
Pseudozygopleura (ss) semicostata (Meek). They noted the pres- 
ence of costae on the nucleus but manifestly failed to note or to 
reproduce the peculiar and characteristic sinuosity of the costae. 
The first three whorls of their figure are nuclear; the fourth is 
neanic. 

15—The holotype of Cyclozyga mirabilis Knight magnified 30 diameters 
to show the nucleus characteristic of the Pseudozygopleurinae 
on a shell with only revolving ridges at post-nuclear stages. 

16—A young specimen of an undetermined species of Pseudozygopleura 
(ss) magnified 30 diameters to show the typical nucleus on a shell 
entirely without ornamentation at post-nuclear stages. Meek 
and Worthen figure rather crudely a somewhat similar shell 
(Ill. Geol. Survey, Vol. 5, pl. 29, figs. 4a and 4b). 
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